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MAGNETIC LIFTING 


Do you want to solve a problem of lifting and han- 
dling bagged, boxed or bare iron and steel parts? 
Then look for an answer in the Cutler-Hammer line 
of lifting magnets ... every type, from 5 inches up 
to 6 feet in diameter. 





MAGNETIC CLUTCHING 


To start and stop machines smoothly, automatically, 
investigate C-H Magnetic Clutches. All mechanical 
clutch functions plus many extra advantages. Re- 
mote control by pushbutton or automatic means. 
Superior where speed relationship is fixed or space 
at a premium. 





MAGNETIC SORTING 


To keep materials in process free .. . to protect val- 
vable machinery... from stray pieces of iron or 
steel, use a Cutler-Hammer Magnetic Separator. 
Can be installed as part of continuous conveyor line. 
Valuable in salvaging scrap from refuse, etc. 





Builders of all kinds of machines are deeply interested 
in the possibilities of electronic controls. But before any 
machine may use electronics, it must be electrically op- 
erated to make such control possible. Magnetics can be 
the bridge between mechanics and electronics. Possibly 
that is the very point where your redesign work should 
start. Cutler-Hammer engineers have pioneered in both 
magnetics and electronics. They have built magnetic 
clutches as small as your hand and others bigger than a 
man. Their magnetic brakes are used in steel mills and 
other industries throughout the world. C-H magnetic 
separators are used in a wide variety of processes. 
Cutler-Hammer built the world’s largest lifting magnets 
.-. and the majority of those of smaller size. If you think 
your machines should now employ electronic controls or 
might be improved simply with magnetics, discuss your 
problem with a Cutler-Hammer engineer. His counsel 
will be useful because his recommendations will be prac- 
tical... based on experience. CUTLER-HAMMER, Inc., 
1269 St. Paul Ave., Milwaukee 1, Wisconsin. Assccicte: 
Canadian Cutler-Hammer, Ltd., Toronto, Ont. 
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Engineering Excellence Finds its Greatest Reward 






in the Respect and Confidence of those it Serves 





MAGNETIC BRAKING 


Where machines must be stopped, automatically, 
quickly, without a jar, use a C-H Magnetic Brake. 
Pushbutton or automatic control. Action smoothly 
cushioned, operation positive and assured. For hoists 
and cranes or wherever loads are to be held or 
machines stopped. 



































Aetna-Standard hydraulic straightening presses 
are available in capacities from 25 to 250 tons 


Aetna-Standard Incorporates New Design Features 
in Oil Hydraulic Straightening Presses 





Aetna-Standard did get the job on the basis of design, 8. All welded, stress relieved construction, to guarantee rigidity. 
hich included eight outstanding features: The presses now in operation at Reynolds Metals Com- 
Automatic dual pump system to give rapid approach and pany emphasize Aetna-Standard’s wide scope of operations. 
~— high pressure woking sche. Although better known for tube mills, drawbenches and 
Adjustable ram pressure from zero to maximum press ca- a equipment, Actne-Seanderd mates aft types of equip- 
pacity. ft ‘ ‘ 
' ' ; : ment for the steel, non-ferrous and chemical industries. In 
Convenient location of pump unit to provide easy accessi- . : : A 
bility for making adjustments. fact, straightening presses are not new with us since we 
All-steel cylinders with centrifugally cast manganese bronze always have made mechanically-operated presses. And in 
cylinder bodies. connection with hydraulic equipment, we produce hydraulic 
One-piece construction in table and main frame—no bolted squeeze pointers, hydraulic stretcher levellers, hydraulic 


connections. pipe crushers, etc. 


Long straightening table with full depth, complete with oil 
actuated feed rollers and anvil assemblies. When you want the conventional or the unconventional 


Conservative stresses with only negligible deflections. in machinery, call on Aetna-Standard. 


ENGINEERING COMPANY 
YOUNGSTOWN, OHIO 


ASSOCIATED COMPANIES: 


te the Steel, Non-Ferrous HEAD, WRIGHTSON & COMPANY, LIMITED, THORMABY-ON-TEES, ENGLAND 
and Chemical industries. JORN INGLIS COMPANY, LIMITED, TORONTO, ONTARIO, CARADA 








Shettield Steel adds another 
WIESON' 


WIRE | 
ANNEALING 
UNIT 










NOTE COIL 
LOADING AND 
STRIPPING 
MACHINE 


New 62" diameter x 8! 
Piling Height Furnace and 


Control Room. Temperature Control Bases in foreground, at t 


and CO, Stripping Apparatus Kansas City Mo pla 
‘ *' 


Poronte Nea, 1.952.402. ENGINEERED AND CONSTRUCTED 


2 068 477, 2.078.356 


seen tanga fe VW; ENGINEERING Co., | 
20005 West Lake Road CLEVELAND, OHIG 
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PIERCER PRESS 
FOR HOLLOW BODIES 
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ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE . I ane Oa : sf 
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Reliance Heavy Duty Type T D-c. 
Motors and Type AA Induction Motors 
combine to operate the leveler pinch 
rolls and coilers in this semi-continuous 
pickling line. 


The line is stopped and jogged both 
forward and reverse at any desired speed 
from ‘“‘slow”’ to “maximum”, by Reliance 
Synchronized V*S Drive controlled from 
centralized push-button panels. 


The extremely smooth and rapid accel- 


ON SEMI-CONTINUOUS PICKLING LINE 





eration and deceleration of this Reliance 
installation has made it possible for the 
pickling line to be run 10% faster than 
originally planned. The results have 
been extremely satisfactory, proving 
again that “Motor Drive is More than 
Power.” 


A Reliance engineer will be glad to dis- 
cuss with you the details of this installa- 
tion, or, what’s even more important, 
how Reliance V*S Drive can be profit- 
ably applied to your own operations. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1088 Ivanhoe Road 





Cleveland 10, Ohio 


Birmingham ¢ Boston ¢ Buffalo * Chicago * Cincinnati * Detroit ¢ Greenville (S.C.) © Houston * Los Angeles * Minneapolis * New York 
Philadelphia ® Pittsburgh ¢ Portland (Ore.)¢ St. Louis * Salt LakeCity ¢ San Francisco ® Syracuse * Washington, D.C. © other principal cities 





RELIANCE*%, MOTORS 
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PROOF OF THE OUTSTANDING 

ENGINEERING ABILITY AND 

EXPERIENCE AVAILABLE AT 
SWINDELL 
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Open Hearth floor and three of the many furnace doors 
at the Carnegie-Illinois Steel Company at Homestead. 


Every Swindell installation embodies 
these satisfactory performance features: 
®@ Advanced engineering design 
® Complete accuracy of control 

® Continuous, maximum production 


®@ Low operating and 
maintenance costs 


®@ Designed for labor minumum 
Swindell engineers will gladly discuss 


furnace modernization, or new construc- 
tion, with Steelmakers, anytime, anywhere. 





SWINDELL- DRESSLER Corporation 


The investment with a GUARANTEED future DESIGNERS AND BUILDERS OF MODERN INDUSTRIAL FURNACES 
BUY MORE WAR BONDS! PITTSBURGH, PA. 
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“Tycol EP Lubricants” have proved in exten- _ familiarity with Tycol’s complete line of lubri- 


sive field applications their ability to more 


cants — plus his extensive experience in all 


than meet the requirements of the services | phases of industrial lubrication—is your 
for which they are recommended. assurance of trouble-free lubrication. Call or 

Let a Tide Water engineer help you select write your nearest Tide Water office for fur- 
the proper Tycol lubricant for your needs. His _ ther information. 


TIDE WATER ASSOCIATED OIL COMPANY 


MAKERS OF THE FAMOUS VEEDOL MOTOR OIL . Eastern Division: 17 Battery Place, New York 4, N. Y. 


‘ Principal Branch Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 








War needs make it ex- 
tremely important that all 
empty drums be returned 
immediately. 





SCIENTIFICALLY ENGINEERED TYCOL 
FOR EVERY INDUSTRIAL USE 





IRON AND STEEL ENGINEER, OCTOBER, 1944 














PRESSURE w:. 


3 This is the 12th of a series of informative messages 
concerning the meaning and significance of com- 
monly used tests and terms employed to describe 
the characteristics of lubricating oils. 
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Gasoline Powers the Attack — 
Don’t Waste A Drop 


INDUSTRIAL LUBRICANTS 
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INVESTIGATE NLerees7 ECONOMIES 
STEEL EQUIPMENT DIVISION OF THE BONNOT COMPANY, CANTON, OHIO 
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WRITE FOR COMPLETE FACTS 











TONNAGE REPORT 











Sa cena ena oaaes aan 











ory tree 





eh ¥ snGuM 





omens 


2 


corpus: 
pie Bee 


yong 





A oh 





* BUY UNITED STATES * 
WAR BONDS 


oe 


: 
ane (ek  fOS6 
"OF ENP Secka@e wTavy oP a8 at 


aoa 





: ” y 





TO BETTER 


SCARFING TONNAGE FIGURES 


As pioneers in the development of the oxyacetylene process of 
surface conditioning blooms, slabs and billets preparatory to roll- 
ing, Airco has continued to perfect the apparatus required for its 
practical application. 

The three flame scarfing torches shown above are good examples 
of that Airco service to the steel industry. They represent the 
combined effort of the Airco Apparatus Research Department, 
Airco’s Field Engineering Service Staff and practical steel makers 
to provide the most efficient equipment for light, standard or heavy 
hand deseaming. 

They are designed for billet shed service, light but sturdy and 
balanced to enable the operator to work with maximum speed 
and efficiency. 

Ask your nearest Airco office for new catalog circular illustrat- 
ing and describing these three important aids to better scarfing 
tonnage figures — or write direct to Dept. IS. 





In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. - General Offices: HOUSTON 1, TEXAS 


| 
Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, W. Y. 


Offices in all Principal Cities 
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D-C POWER SUPPLY for a modern mill consisting of two 1250 kilowatt, 600 volt d-c 
generators and one 1,000 kilowatt, 250 volt d-c generator, all driven by a 4,800 kilo- 
volt-ampere, 6,600 volt, 25 cycle, 3 phase synchronous motor. 


. 
? 


MILL TYPE d-c motors, Die learn motors and generators help sustain the all-time high degree 
Ro OF of electrification of the steel industry. This “know-how” of electrification 
—. ° ; a See ; involves many separate applications of C-W through their pioneer- 


ing of engineering development and initiative. 


The complete line of C-W motors made specifically for the steel 
industry covers every phase of the many steel making processes. They 
are completely encased in a tight, thick steel housing, larger sizes are 
force ventilated which keeps out all dust, dirt, abrasives, steel chips 
and filings. Vacuum impregnation with high grade varnish further 
protects the windings from corrosive fumes and other harmful con- 
ditions. 


Each C-W motor and generator is liberally designed with the high- 

est engineering skill and built with proven manufacturing integrity 

—_ for the specific task it is called upon to perform. Let the C-W engineer 

"elisa see bo panera: + athe tora solve your problem created by today’s needs or your reconversion 


provide the flexibility of power and speed necessary for plans. Let us work hand in hand—to make the steel roll faster...faster! 
maximum all-out production. 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 


= >_< 
AMPERE, NEW JERSEY 


Branch Offices: BOSTON + BUFFALO « CHICAGO + CINCINNATI + CLEVELAND + DETROIT + NEW YORK + PHILADELPHIA + PITTSBURGH + SAN FRANCISCO + WASHINGTON «+ LOS ANGELES 


1 @ ou ' . wih * - 
Vio | . yn 
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SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS GENERATORS FLEXIBLE COUPLINGS 
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AREN’T THERE 








The parts that normally wear on power con- 
version equipment aren’tSpresent in Westing- 
house Ignitron Rectifiers. No major wearing parts 
...80, naturally, maintenance is at a minimum. 

No air ducts or ventilating systems are re- 
quired. Voltage control is simple—manual or 
automatic. 

Add to this the other advantages listed below, 
and you'll see why Ignitrons—a product of 
Westinghouse Electronic Research—are now 
supplying d-c power for a majority of America’s 
vital war industries. Westinghouse engineers are 
busy making Ignitrons even more efficient and 
compact—to meet d-c power demands certain to 
come with industrial reconversion. 





IN THE STEEL INDUSTRY 


High load swings with extreme overloads and frequent 
short circuits are normal operating conditions for steel mill 
conversion equipment. Ignitron Rectifiers withstand ex- 
tremely high momentary overloads and short circuits 
without damage to the equipment and without increase in 
maintenance. 

For further information, write for Book B-3024. Westing- 


house Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 
jJ-10259-1 








PARTS that normally wear 















PLANTS IN 25 CITIES... 






OFFICES EVERY WHERE 


Westinghouse 
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HOW TO SOLVE OPERATING PROBLEMS WITH Ont; \ub-uiildon 


New Patented Grease Meets 


These Steel Mill C 





onditions: 


Crushing Pressures 


Specially developed for heavy- 

duty steel mill service, Gargoyle 
Grease Sovarex L, meets the crush- 
ing pressures and constant shock 
loads on back-up rolls, work rolls and 
table rolls. It stands up under heavier 
pressures than any other grease, pro- 
vides greater protection against wear 
and permits increased production by 
reducing ‘‘downtime”’ for repairs and 
replacements. 


Washing Action of Water 


Even though water pours over 

bearings, Gargoyle Grease Sova- 
rex L sticks on the job. This built-in 
resistance to water protects costly 
bearings against corrosion and rust, 
helps keep production rolling and con- 
tributes to reduced maintenance time 
and expense. 


Extreme High Temperatures 


In service now in many mills, 

Gargoyle Grease Sovarex L, is 
standing up under temperatures as 
high as 450° F. This means continu- 
ous protection for bearings and it also 
means reduced leakage and lower lu- 
brication costs. This is an exclusive 
product, developed and patented by 
Socony-Vacuum. Get full details on 
this special steel mill lubricant from 
your Socony-Vacuum representative. 


SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N.Y. Div. - White Star Div. 
Lubrite Div. - Chicago Div. - White Eagle 
Div. - Wadhams Div. - Magnolia Petroleum 
Co. - General Petroleum Corp. of California. 














LEWIS PILOT MILLS are precision in- 
struments for conducting accurate research work on 
the many problems encountered in the rolling of 


ferrous and non-ferrous metals. 


At a minimum of capital risk you can now compile 
invaluable data on rolling techniques required for 
the new alloys of steel, aluminum, magnesium, brass, 
copper, zinc, etc., through laboratory trials on this 
versatile pilot mill. It is capable of rolling Channels, 
Z-Bars, Angles, Strip Sheet, Plate, Rounds, Wires and 


Squares. 


Learn just how the Lewis Pilot Mill will help your 
laboratory work — how it will help you prove your 
rolling a prior to full-scale rolling mill invest- 
ment... Write us today for new Catalog No. 1990. 


LEWIS FOUNDRY & MACHINE 


AW-KNOX CO. 
BURG H. r. a. 


YIVISION 


Pitt?s 


LEWIS 
PILOT 
MALL 


for 
Experimental Rolling 
of Flats and Shapes 


STRIP SHEET 






The 
LEWIS 
PILOT MILI 
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CENTRO-MATIC 
LUBRICATING SYSTEMS 


A leading steel fabricating plant in the 

midwest* installed a Lincoln Centro-Matic 

System on one of their large presses. They 

were so impressed with the increased effi- 

ciency provided by the installation that they 

immediately installed Centro-Matic Lubrica- 

tion Systems on all machines, cranes and 

plant equipment that required lubrication. 

This is only one of the many plants equipped 

i ~ throughout with Centro-Matic Lubricating 
Systems. 


THOMAS SPACING MACHINE Lincoln Centro-Matic Lubricating Systems 
consist of a number of Centro-Matic Injectors 
—one for each bearing ... and a 
hand-operated, or a power-operat- ne Sead “4 
ed Centro-Matic Lubricant Pump. Tt Ve e 


The systems are easy to install and 


no special tools are necessary. Bulle Lind 


“‘Ceepenenaaiiaill : ff: Plan today to increase your 

G lant lubrication efficiency. 
Send for these informative 
bulletins. The coupon is 


I WOULD LIKE TO HAVE FREE BULLETINS for your convenience. 
On Lincoln Centro-Matic Lubricating Systems -_ 




















ee 
Title____ 
Company 


Address 


LINCULN ten 
Proncer Gulders of Engineered Lubricating Equipment “wi 
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THIS THREE-HIGH ROUGHING BREAKDOWN SHEET MILL, built by Lewis Foundry & Machine, 
is equipped with two-row tapered roller bearings, supplied by Torrington’s Bantam Bearings 
Division, as shown in the accompanying cross-section. With each row employing 34 rollers, 
174” long and 1-3/32” in diameter, these bearings have a radial load capacity of 216,200 
pounds; a thrust load capacity of 148,900 pounds at 100 R. P. M. 





FAST ANNEALING of iron alloys is accomplished 
by these furnaces designed and built for 
rapid handling of work by the Continental 
Industrial Engineers, Inc. Metal to be heat 
treated glides smoothly into the furnace on 
easy-turning rollers. Each roller turns on an 
anti-friction unit assembled from Torrington 
Type LN Needle Rollers. A hardened sleeve, 
also supplied by Torrington’s Bantam Bear- 
ings Division, forms the outer raceway. 


16 


Ww THE NEWS 


WITH TORRINGTON BEARINGS 








BUILDING HUGE ANTI-FRICTION UNITS, such as 
this roller thrust bearing, measuring 53.125” 
O.D., typifies the ability of Torrington en- 
gineers to design large bearings to carry 
extremely heavy loads. With its assembly 
including 68 rollers 2” long and 1.5” in 
diameter; 68 rollers 1.375” long and 1.5” in 
diameter, the unit is employed in the revolv- 
ing mechanism of a charging crane which 
serves the plate mill pre-heating furnace in 
one of the nation’s leading steel plants. Cross- 
section shows how felt packing was used to 
prevent entrance of scale and foreign matter 
during operation of the crane. 





CARRYING A 270,000 POUND RADIAL LOAD and 
168,000 pound thrust load, this compact 
12.5” O.D. Torrington Mill Type Bearing, 
designed by Torrington’s Bantam Bearings 
Division, provides anti-friction operation for 
the work rolls of a new design axle-type rolling 
mill in the steel industry. 








Torrincro Bearines 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 
THE TORRINGTON COMPANY « 
SOUTH BEND 21, INDIANA 





BANTAM BEARINGS DIVISION 
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America’s enormous wartime increase in production efficiency has 
now become an industrial habit. It sets a new and much faster 
tempo for tomorrow’s business battles. It means that your profits 
and place in post-war competition will be determined, to a greater 
extent than ever before, by the economical productiveness of your 
heavy duty equipment. 

Now, is the time to prune your costs and Mackintosh-Hemphill 
can help you do it. In their sphere of manufacturing, metallurgy 
and engineering they are one of the world’s leading sources of 
industrial developments. For instance, M-H double duty, heavy 


engine lathes will perform all conventional and many special 


Makers of the 


OTHER PRODUCTS:—Rolling Machinery . 
Straighteners . . . Strip Coilers ... Shears... Levellers . 


. . Shape 
Pinions . . . Special Equipment . . . Iron Steel Castings 

The NEW Abramsen Straightener . . 
Johnston Patented Corrugated Cinder Pots and Supports. 


. Improved 





Have you thought about 





sity of further heat treatment and resultant refinishing. 





turning and boring operations with remarkable efficiency. When 
rough cutting, their rate of stock removal on many types of work, 
is more than 50% faster than on regulation heavy duty lathes—and 
this without vibration or excessive strain on any part of the machine. 
Mackintosh-Hemphill offers you an efficient approach to all heavy 
duty equipment problems. Their advanced industrial thinking may 
be your answer to today’s production schedule and tomorrow’s 


market price. 


MACKINTOSH-HEMPHILL COMPANY 


Pittsburgh and Midland, Pennsylvania 


044s wtth the ed wabbles 


Mackintosh-Hemphill has been the originator of practically every major roll development 


... Their Nironite D Cold Mill Rolls are usable down to scrap size without the neces- 









Ring forgings of AMS No. 6253 
aircraft quality steel loaded in 
pickling rack fabricated from 
standard mill forms of Monel. [ 


This rack has special significance to 
every user of pickling equipment. 

It was fabricated from standard 
mill forms of Monel. 

Designed and constructed in the 
plant of the M. W. Kellogg Co.. Jer- 
sey City, N. J., the rack operates in 
a 15% 
acid held at 200° F. 


The circular frame consists of 


concentration of sulfuric 


hot-rolled Monel flat bar. 4 inches 
wide and *4 of an inch thick. For the 
hanger frame, 14” diameter Monel 
rods were employed. The lattice 
bottom was constructed of 98” x 2” 


Monel flat bars. riveted and welded 


—— 


Tough, strong and corrosion re- 
sistant. Monel is the logical metal 
for pickling equipment. It is readily 
fabricated and welded. It retains its 
high strength and resistance to cor- 
rosion, assures heavier pay-loads, 
more continuous operation and less 
time out for repairs. 

Information of value to those 
charged with maintaining pickling 
room efficiency is contained in Bul- 
letin T-3, “Monel in Sulfuric Acid.” 
We'll be glad to mail you a copy 


upon request. 


THE INTERNATIONAL NICKEL COMPANY, INC. 





at intersections. 67 Wall Street New York 5, N.Y. 





nicxen dm Alloys 








MONEL « ''K’’ MONEL + “’S’’MONEL » ““R’’ MONEL + “KR MONEL « INCONEL + ““Z”’ NICKEL « NICKEL + Sheet... Strip...Rod...Tubing...Wire... Castings 
© 
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SOME INTERE 


Write today for Details on 
the Pit Which Saves You 
More Money per Ton of 
Steel Heated. 


’ ent says—“I would like to have 
all Salem Circular Pits in our 
plant. The original cost is 
quickly absorbed by the sav- 
ings in operating costs.” 

To give other operating men 
some idea of the efficiency of 
Salem Circular Pits, we repro- 
duce some figures from one in- 


stallation. 


Tons charged per pit. ..... 100 to 180 tons 


Dn. « «mk b 6 bale 66 144% maximum 


Minor repair on covers . . . . . 18-24 months 


Minor repair on pits ...... 18-24 months 


Average maintenance cost per 
ton over a 4 year period . . 114 to 1%c 


Time required to condition 
bottom and bring pit back 
to temperature. ...... 1 hour average 


Detailed operating costs, as applied to your plant, 
will be supplied upon request. 





tr 


ING COSTS 





Salem has been building 
Circular Soaking Pits for 
10 years. Sizes range from 
8' to 20' diameter. 


Salem Engineering Com- 
pany will prepare a pro- 
posal based on your re- 
quirements. 


Salem can show you how 
to save several cents per 
ton on conditioning costs. 





SALEM ENGINEERING CO. - SALEM, OHIO 











Reduce Power Costs— 
Increase Production 


A*B*K Laminated Plastic Bearing. are made 
to a tested formula in one of the most modern 
plants in America. They are furnished to size, 
ready to install without extra machining. 

Developed by American Brakeblok engineers 
to provide an unusually low coefficient of fric- 
tion, A*B*K Laminated Plastic Bearings have 
shown extensive savings in power consumption 
when used on rod, merchant, blooming and other 
steel mills. 

In addition to power savings, A*B*K Bear- 
ings have provided increased production up to 
20 times the tonnage as compared with metal 
bearings. 

The research and engineering facilities that 
created this dependable, long lasting material 
are available for your individual needs. Phone, 
write or wire American Brakeblok Division, 4600 
Merritt Avenue, Detroit 9, Michigan. 











A*B*K Patented Reinforced 
Edge Slipper Bearing. Made 
ready to install to your biue- 
prints. 


Phantom view of A*B*K 
Patented Reinforced Edge 


A*B*K Laminated Piastic Roll 
Neck Bearing with separate 





Industrial and Marine Uses 
A*B°K Laminated Plastics 


Textile Mills Pintle Bearings 

Rubber Mills Marine Stern Tube 

Steel Mills Bearings 

Paper Mills Rudder Bearings 

Industrial Truck Engine Mounts 
Wheels Pump Valve Discs 











































































14-inch Roughing Mill equipped 
with A*B*K Bearings. 


Slipper Bearing. 


thrust collar. 





DIVISION OF 








AMERICAN —_____——— 
| Brake Shoe 
OMPANY 
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J hen the war came, the Navy was forced to discon- 


tinue the tin coating they always used on the conductors 


of rubber-insulated wires and cables. 

Over 16 years ago, Okonite chemists and research engi- 
neers, dissatisfied with the then standard practice of tin- 
ning, because it often led to failure and premature destruc- 
tion of expensive cables, developed and perfected Okoloy, 
a lead alloy coating that outlasts tinning at least 2 to 1. 
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OKO INO MG 
--.an Okonite “First” 


for the Navy 
that will benefit You 








Thus Okoloy, in service on industrial cables for many 
years, was ready when the Navy could no longer get tin. 

If you want your electrical cables to have conductors 
that resist corrosion, prevent contamination of the insula- 
tion, and stay clean for easy splicing and termination, 
specify Okoloy long-lived conductor coatings. Write 
for Bulletin OK-2019 if you would like additional data. 
The Okonite Company, Passaic, New Jersey. 
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Proper use of mechanized material handling equipment can help offset manpower 
losses. Most plants find that a Baker Truck—with a single operator, will release a 
number of men for other duties. Faster handling of materials speeds production in 
other ways, too. If you have a manpower problem, the actual case histories 
below may offer a solution. Many more are reported in the New Baker Catalog. 
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One company writes ““With our Baker Truck 
we increased storage area by stacking, releas- 
ing valuable space for production ... We 
were able to save the labor of six men and 
speed movement from receiving platform to 
storage—saving elevator tie-up ... we re- 
moved the ever-present danger of strains and 
hernias.”” (See illustration at left.) 


Records show that one of the first ram trucks, 
introduced by Baker in 1922, realized sav- 
ings of 35 man hours per carloading for a 
steel mill. Today ram trucks are standard 
coniomens for handling coiled materials. 
Illustration at right shows one of a fleet of 
Baker Trucks in the world’s largest, most 
modern stainless mill, 


“Womanpower” has replaced lost manpower 
and helped maintain production in thousands 
of plants. Because of their extreme ease of 
handling, Baker Trucks are ideal for women 
operators. Illustration at left shows a truck 
in service at a plant of the world’s largest 
aluminum producer. 


A fleet of eight Baker Trucks keeps the plant 
of a large domestic range manufacturer—now 
podmes in turning out war goods—at to 
production. Trucks service machines wit 
materials to keep them running without in- 
terruption. Faster movement of parts and 

roducts in plant, warehouse and on load- 
ing platforms has cut handling costs 75%. 
(See illustration at right.) 


An important factor in maintaining produc- 
tion in a large aircraft _ is the mini- 
mizing of ““down-time”’ of large presses. The 
Baker Die Handling Hy-Lift Truck makes 
quick work of removing or placing dies in 

sition—and simplifies their storage. (See 
illustration at left.) This plant also uses 
Baker Crane Trucks for speeding operations 
on the assembly line. 


The problem of handling efficiently the wide 
variety of materials at a large chemical manu- 
facturing plant is solved by a fleet of Baker 
Fork Trucks. (See illustration at right.) In 
carloading operations alone, on a conserva- 
tive estimate, one Baker Truck replaces 
seven men with hand trucks. 
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If you have a material handling problem and are looking for the best answer, the Baker 
Material Handling Engineer nearest you will gladly help you. Or write us direct. 


BAKER INDUSTRIAL TRUCK DIVISION of The Baker-Raulang Co. 
2166 West 25th Street e Cleveland, Ohio 
In Canada: Railway and Power Engineering Corporation, Lid. 














LOOK AT THESE BAKER 

CONSTRUCTION FEATURES 

BEFORE YOU BUY AN 
INDUSTRIAL TRUCK 


Every part of every Baker Truck has 
been especially designed for its specific 
function. Many Baker Features are exclu- 
sive. Others, pioneered by Baker, are 
now standard in the industry. 


BAKER HYDRAULIC LIFT 


Efficient, trouble-free 
hydraulic life provides 
power lifting and grav- 
ity lowering under abso- 
lute control at all times. 
Motor-driven gear pump 
supplies oil under pres- 
sure to cylinders with 
speed controlled by 
metering valves. Move- 
ment of hydraulic jack 
is compounded through 
a pair of chains and 
sprockets. 





Contactor interlocked with 
controller and brake, makes 
and breaks travel motor 
circuit, confining arcing to 
contactor thus minimizing 
burning of controller con- 
tacts. Circuit can be closed 
only with brake released 
and controller set for first 
speed, eliminating starting 
without operator in posi- 
tion. Raising of pedal auto- 
matically applies brake and 
stops truck, a safety feature 
when truck stops on a 
grade or-when operator 
leaves his position. 








BAKER POWER AXLE 


Exclusive Baker design provides most efficient 
operation, low maintenance and long life. 
Hardened alloy steels are used in all vital parts. 
All bearings, axle shafts, and universal joints 


are dust protected. 















WRITE FOR 


YOUR COPY 


Plant and production 
managers, traffic man- 
agers,superintendents, 
purchasing agents and 
any others concerned 
with material i 

will find the new 
Baker Catalog No. 52 
a valuable reference. 
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Made to be 
buried ative 

















Just tonnage—but it forms the 
warp and woof of concrete 
dams and bridges and ‘buildings erected to stand 
for all time. 

Made to be buried alive, the concrete bar need not be a fussy 
job. But it can become profitable tonnage on a Morgan Mill 
designed and built to swing quickly from the rolling of accurate 
wire rod to merchant shapes .. . 

Such mills can be available for your postwar business, if you 
plan now. 


MORGAN CONSTRUCTION COMPANY 


WORCESTER, MASSACHUSETTS 
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PLAN NOW WIT. 
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WIRE MILLS 


ENGINEERS AND BUILDERS OF ROLLING MILLS 
GAS PRODUCER MACHINES e¢ REGENERATIVE FURNACE CONTROL 





IRON AND STEEL ENGINEER, OCTOBER, 1944 





0 ver two years of gruelling wartime service 
have proved N-B-M Silver Babbitt equal to tin- 


base babbitts in: Anti-Frictional Qualities « 
Ease of Bonding « Embedability « Resistance to 
Squeezing Out and Corrosion « Retention of 


Hardness at High Temperatures. 


No matter how high the speed, how heavy the 
load, N-B-M Silver Babbitt will protect your 
shafts and bearings. Specify it next time and 
forget the tin shortage. May we send you our 


engineering briefs? 








N= 











PLANTS IN: ST. LOUIS, MO. + PITTSBURGH, PA. + MEADVILLE, PA. + 


24 


ST. LOUIS*NEW YORK 


JERSEY CITY, N. J. * PORTSMOUTH, VA. + ST. PAUL, MINN. * CHICAGO, ILL. 
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UN ED AU on 


every Hot or Cold Rolling requirement 


Finished Complete . . . Necked 
and Rough Turned, or in 
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“UNEFCO” GRAIN AND CHILL 
“The Roll With the Green Wabbler"’ 


NICKEL CHILL CARBON STEEL 








REGULAR CHILL “H.D.” IRON 
SPECIAL PROCESS UNIDENSE 
MOLYBDENUM CHILL ADAMITE 

CONDENSED SAND IRON SUPER-X 


“UNEFCO” GRAIN AND CHILL VAN-X 
SPECIAL ALLOY STEEL .” “Sa 


From the above famous UNITED ROLL LINE, UNITED ROLLS are the product of constant 







comprising 15 principal classifications and more metallurgical research, advanced technological 
than 150 distinct variations of composition, we can skill, modern production facilities and more than 
furnish the exact combination of characteristics 40 years experience in roll design and manu- 
for your specific need, whether you roll steel, facture. Their pre-eminent position in the rolling 
non-ferrous metals, rubber, synthetic resins or other industry throughout the world is your assurance 





materials. of complete satisfaction. 


UNITED ENGINEERING AND FOUNDRY COMPANY (ep) 









Pittsburgh, Pennsylvania 
Plants at PITTSBURGH - VANDERGRIFT - NEW CASTLE - YOUNGSTOWN ~- CANTON 
Davy and United Engineering Company, Ltd., Sheffield, England ~- Dominion Engineering Works, Ltd., Montreal, P. Q. Canada. PEG 1M 





* The orld largest” Dengnere and Makers of Kolbe ana! Kelling Will Epuypmeent 














“Bears for Punishment! 
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POROUS CARBON 


and GRAPHITE 


Dispersion 


etallurgical Industries 


AS PLATES, open and blind-end tubes, and rods, 
“National” porous carbon and graphite are ideal ma- 
terials for the diffusion of gases in liquids and for 
the aeration and filtration of liquids, particularly 
those of highly corrosive character. 

They are inert to practically all acids, alkalies, and 
other solutions and are especially useful for the fil- 
tration of molten salts, alkalies, and fluorides. A spe- 
cial porous carbon is available for use in caustic 
filtration. 

High and uniform permeability, and small 


spargers for the heating of corrosive liquids with 
steam. They dissipate steam in minute bubbles, with 
resultant high heat absorption by the liquid and free- 
dom from bumping. And they are not subject to 
fracture and spalling from thermal shock. 

Available in six grades and a wide variety of stand- 
ard and special sizes, porous carbon and graphite 
plates, tubes and rods may be easily machined and 
fabricated into virtually any type of apparatus. For 
complete details, write to our nearest Division Office. 





pore size, make these materials unusually effec- 
tive for gas dispersion ... and ideal for steam 


Keep Your Eye on the Infantry... 
the Doughboy Does It! 


The registered trade-mark “National” distinguishes prod- 
ucts of National Carbon Company, Inc. 





NATIONAL CARBON COMPANY, 


INC. 
Unit of Union Carbide and Carbon Corporation 


General Offices: 30 East 42nd Street, New York 17, N.Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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"0G. plan of Secretary Morganthau for making 
Germany an agrarian nation in the postwar period 
has been widely attacked by engineers and techni- 
cians who instead propose that we remove Germany’s 
ability to make war by eliminating her synthetic oil 
capacity and aircraft plants, 75 per cent of her syn- 
thetic nitrogen capacity, and 50 per cent of her steel 
capacity, while holding down her imports of steel- 
making materials and aluminum. Might be all right 
but we can’t forget the German who worked in a 
bicycle plant and who stole one of each part so that 
he might ride to work — but everytime he assembled 
it, all he got was a machine gun. 


a 


OOD postwar business for equipment manufac- 
turers seems a certainty if projects now being 
considered develop into realities. Much activity is to 
be noted in plans for rolling mills, forge shops, etc., 
outside of the United States. Such units seem to be 
principally of the small, simple types for relatively 
low tonnages but the total volume should be appre- 
ciable. China and South America appear in most of 
these plans. 


« 


PB has advised the Toy Manufacturers Indus- 

try Advisory Committee that various mate- 

rials, such as lumber, textiles, rubber, leather and 

paperboard, may remain critical and be difficult to 

obtain even after the defeat of Germany. Looks like 
another tough year for yo-yos. 


* 


PEAKING of shortages, the current cigarette situa- 

tion has introduced the youngsters to a number 

of brands of which they had never heard — as well 

as reintroducing the oldsters. Instead of “cigarettes 

for soldiers,’’ the boys in the camps will be starting a 

“cigarettes for the civilians’’ movement to maintain 
home front morale. 


oe 


BACKLOG of over 10 billion dollars for con- 

struction projects awaits the relaxation of gov- 
ernment controls and the availability of manpower 
and building materials, according to fact-finding F. 
W. Dodge Corporation. 
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CCORDING to the New York Trust Company, the 
annual steel capacity of the principal steel man- 
ufacturing countries of the world stood at 207,400,000 
tons last year, disregarding war damage. This is 
23,000,000 tons above the peacetime year of 1938. 
American steel executives look for steel exports to be 
7,000,000-8,000,000 tons per year in the first two 
postwar years, then to fall through the next several 
years to 3,000,000-4,000,000 tons annually. 


a 


NE more indication of the expansion of steel 
producers into further finishing operations is 

the extent to which the steel barrel and drum industry 
has been taken over by the steel companies. Approxi- 
mately 87 per cent of the capacity is now affiliated 
with one or another of seven major steel producers. 


+e 


B ITUMINOUS coal production continues to run 
133 about 6 per cent ahead of last year but con- 
sumption is also increasing and stocks on hand are 
considerably under those of a year ago. Latest reports 
show by-product coke plants to have an average of 23 
days’ supply on hand. This is somewhat below rail- 
roads, utilities and other industries which have 43-77 
days’ supply on hand. 
a 


OW that Frank Sinatra and Orson Welles have 

come out for President Roosevelt, the Republi- 
cans will probably have to counter by persuading 
Charley McCarthy to back them. 


LUMINUM box cars to be supplied by Reynolds 
Metal Company will contain 29,000 lb of steel 

and 7500 lb of high strength aluminum alloy. Total 
weight saved over steel cars is about 10,000 lb each. 


— 


NTEREST continues to run high in technical meet- 
ings. The Annual Engineering Conference of the 
Association of Iron and Steel Engineers held last 
month in Pittsburgh had a total attendance of 2200, 
a new record for these meetings held without the 
Iron and Steel Exposition. Likewise, the second meet- 
ing of the A. I. M. E. Electric Furnace Committee held 
in Pittsburgh October 5-6 had a registration of 547 
as compared to 425 last year. 


7 


PPRAISERS are now in the process of determining 
reproduction costs of DPC plants without the 
excessive overtime payments, excessive material costs 
and special war costs which entered so heavily into 
the actual construction. Approximately two-thirds of 
the operators of these plants have indicated their de- 
sire to buy or lease the properties. 


a 


TEEL production for the first 9 months of 1944 
totals 67,199,467 net tons of ingots, a new record 
almost one million tons above the same period of 
last year. Whether record production will continue 
throughout the year or whether cut-backs will bring 
the year’s production below that of last year remains 
to be seen. 
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World’s Largest Welded Trolley 


Weighing 32% tons, with overall length of 23’-5” 
and width of 15’-6”, this trolley frame for a Cleveland 
Crane is believed to be the world’s largest. 276 pieces 
%” to 2” thick are shown being welded together. 
After welding the frame is machined in same manner 
as a huge casting. 

Cleveland Crane pioneered the all-welded crane 
and have devoted its facilities exclusively to this con- 
struction since 1926. 


THE CLEVELAND CRANE & ENGINEERING CO. 


1131 EAST 283 nv St. WICKLIFFE .OH1O 


-CAEVELAND CRANES. 


-Mopvern Au-Wetpeo Steer Mitt Cranes 

















We can show examples of fuel savings up to 40% and production increases up to 50% ! 


2. They are scientifically designed. Different parts are made of most suitable materials and 
all assembled in a practical manner. Easy to inspect, clean, and replace a broken tube, 
thus maintaining high recuperator efficiency over a long period of time. 






















3. Tubes are made of high grade silicon carbide and have a thermal conductivity approx- 
imately ten times that of Grade A fireclay; permeability three to four times that of fire- 
clay; and great physical strength at all temperatures 


4, Suitable for use at all waste gas temperatures up to and including Open Hearth Furnaces. 
Eliminate. necessity for flame reversing 


6. In operation a relatively high air velocity is permitted which means greater heat transfer 2 
rate from waste gases to air and accordingly the minimum of space requirements for 
building. 

7 The use of preheated combustion air makes possible the maximum fuel firing rate and 

maximum furnace production. 


IN THE BEGINNING FITCH 
RECUPERATORS COST NO MORE; 
IN THE END THEY COST FAR LESS! 
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EVIDENCE THAT 14 OF THE BIGGEST 
STEEL MILLS REGARD FITCH 





RECUPERATORS AS A GOOD INVESTMENT 


1 One big steel company uses Fitch Recuperators 
in forty Soaking Pits; in fourteen Continuous 
Reheating Furnaces; in two Batch Type Reheat- 
ing Furnaces. 


2. Another big steel company uses Fitch Recuper. 
ators in fifty Soaking Pits; in seven Continuous 
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Reheating Furnaces; in two Continuous Pipe 
Welding Furnaces. 


. Twelve other companies in the steel industry 


use Fitch Recuperators in forty-nine Soaking 
Pits; in thirty-seven Continuous Reheating Fur- 
naces; in five Continuous Pipe Welding Fur- 
naces. 


Write for our Bulletin No. 12 today. It shows 
plans and elevations on all types of installa- 
tions No obligation and no charge 


We do not build furnaces — 
see your furnace builder. 














4..5.5_5_5.6.5. 
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COMPARE ARCS 


Before you Invest in any Mercury Arc Rectifier! 





CONTINUOUS PILOT ARC 


(Allis-Chalmers) 


INTERMITTENT PILOT ARC 


(All Other Makes) 





IGNITION — To close circuit, plunger 


beneath mercury surface shoots jet up to 





excitation anode . . . which is safe dis- 
tance above mercury cathode, cannot be 





affected by impurities or turbulence on 





surface. Position of anode not critical. 


IGNITION—Current passes through aux- 
iliary electrode actually immersed in mer- 
cury pool. Rod must be accurately posi- 
tioned to existing mercury level. 














EXCITATION — System disturbances do 
not interfere with operation of Excitron 
—because it is continuously excited. 








EXCITATION — Intermittently ignited 


rectifiers start excitation arc every cycle 








— require greater margin in firing power 
to ride through system disturbances. 








CIRCUIT — Because Ohmic Law alone 
applies to Excitron’s simple firing circuit, 
current and voltage values are easily 





measured and controlled. Wave shape of 





supply voltage does not affect operation 





— as direct current is used exclusively. 
No need to tune circuit. 





ALLIS- 
CHALMERS 





EXCITRO 


CIRCUIT — Complex circuit required to 
obtain necessary steep wave front im- 
pulses —- which must be synchronized 





with main anode voltage. Special firing 





circuit includes special transformers, re- 
actors, capacitors, plate type rectifiers. 


J Tune in the Boston Symphony, Blue Network, every Sat. Eve. 


A 1720 


a Allis-Chalmers en- 


gineers introduced mercury 

arc rectifiers to U. S. industry. Ex- 
citrons are sime- proven. 

Today, consider Excitrons for all 

power conversion, 250 volts up. 

Allis-Chalmers, Milwaukee 1, Wis. 





RECTIFIERS 






MERCURY ARC 
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*% This recently installed NT Lectromelt, doing 
daily duty in a West Coast ingot mill, pours heats 
of 15 to 20 tons. It was chosen because of its ease 
of operation, economy and dependability. 


By reducing the time between heats, Lectro- 
melt’s top charge features increase tonnage per 





man hour. Top charge type Lectromelt furn- 
aces are designed to meet your needs for 
melting quality steels and irons. They are 
available in sizes ranging from 100 tons to 
250 pounds. 
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MOORE RAPID 


FURNACES 
* * 
PITTSBURGH LECTROMELT 


FURNACE CORPORATION 
PITTSBURGH 30, PENNA. 
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EFFECTS OF Heating aud Rolling 
BLOOMS, 


BILLETS 


AND BARS 


.... discussing many of the factors which 
play an important part in the quality and 
structure of semi-finished steel... . 


by Kobert Sergeson 


A IN the production of blooms, billets and bars, heat- 
ing and rolling play very important parts in assuring 
steel quality and desired structures. The American Iron 
and Steel Institute manual classifies blooms and billets 
as follows: 

Bloom — 36 square inches minimum cross-sectional 
area (approximately equal in width and thickness). 

Billet — 14% in. minimum cross-sectional dimension, 
and 36 square inches maximum cross-sectional area. 

A bar is the product of rolling of a bloom or billet. 

If we are to have quality blooms, billets and bars, 
we must of course start with an ingot relatively free 
from defects. Therefore, let us first briefly consider 
the ingot. 

In general use, there are two types of ingots, namely 
the big-end-up and the big-end-down. The former is 
used for quality carbon steels, alloy steels and speciai 
steels, while the latter is used for soft carbon steels. 
The size and shape of the ingot may vary considerably, 
depending upon the grade of steel and whether it is top 
or bottom poured. Many grades can be successfully 
cast into various size moulds. In such cases, the size 
and length of the bar ordered determines the ingot size. 
This situation occurs when large size rounds are 
ordered in long lengths. For example, one ingot may 
produce two multiples and another produce two and 
a half multiples. In such case, it is obvious that the 
former ingot must be selected. 


Presented before A. |. S. E. Pittsburgh District Section Meeting, February 7, 1944- 


IRON AND STEEL ENGINEER, OCTOBER, 1944 


PLANT METALLURGIST, PARK WORKS 


CRUCIBLE STEEL COMPANY OF AMERICA 


PITTSBURGH, PENNSYLVANIA 


In an endeavor to discuss this subject more clearly, 
I have divided the various grades of steel into six 
groups. Each of these groups requires a somewhat differ- 
ent procedure in their processing. Table I shows this 
grouping. 


STRIPPING OF INGOTS 


Most of these grades are stripped from the ingot 
mould while the ingot is red hot. For example, an ingot 


TABLE | 


. Low carbon steels and irons. 
A. Automotive sheet steel, boiler plate, melting bar. 
B. Armco ingot iron, Toncan ingot iron. 
. Constructional steels. 
A. SAE, NE, AISI carburizing and medium carbon steels. 
B. High sulphur machinery steels. 
C. Nitralloy. 
8. High carbon bearing steels and carbon tool steels. 
4. Alloy tool steels. 
A. Low alloy 1-8% total alloy. 
B. Intermediate alloy die steels (8-18°% total alloy). 
C. High speed steel. 
5. Stainless steels. 
A. 18-8 Cr, 8 Ni (Ti — Cb — Mo — Si). 
B. Chrome steels (10-28%) (with and without nitrogen). 
C. Complex highly alloyed (25 Cr 20 Ni) NCT No. 38, ete. 
D. Valve steels — aircraft and motor valves. 
3. Specialties: Invar (36% Ni), 42% Ni, soft center steel jail bar, 
copper, nickel or stainless clad. 
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Figure 1— Two types of ingots: left, big-end-up; right, 
big-end-down. 


weighing 7000 Ib will be stripped about 3 hours after 
pouring. For sensitive steels it is good practice to 
charge ingots into a preheater within one-half hour 
after stripping. Other non-sensitive grades such as low 
carbon or 18 Cr 8 Ni stainless may be allowed to cool 
to room temperature before reheating without any 
harmful effect. After stripping the ingots are examined 
visually for defects. 

My remarks will pertain to steel rolled from big- 
end-up hot-topped ingots. Figure 1 illustrates the two 
types of ingots previously mentioned. Typical ingot 
defects as indicated in Figure 2 include the following: 

1. Hanger cracks — These start at the surface, are 
transverse and due to tension. They are usually due to 
questionable pouring practice. 

2. Fire cracks — These are snaky and due to the use 
of old fire cracked molds. They are usually not detri- 
mental. 

8. Longitudinal strain cracks —Such usually occur 
in top and middle portion of the ingot. Similar to these 
are flute and corner cracks. Their elimination may 
require a change in melting practice, pouring tempera- 
ture or mould design, or charging sooner into preheater 
or soaking pits. 

4. Pits — Pits are usually associated with high pour- 
ing temperatures. 

5. Base cracks — These are transverse and due to 
tension same as hanger cracks. 

6. Scabs and shells — These generally occur on the 
butt. However, they may occur all over. They are due 
to splash in mould and to breaking through of the first 
wall of frozen metal. They are most prevalent in the 
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Stainless and nitralloy grades. T. J. Woods, of Republic 
Steel Corporation, presented a paper on ““The Origin 
and Prevention of Scabs”’ (A.I1.M.E., Cleveland, Ohio 
April, 1943). The summary of his paper states, “For 
preventing scabs use a nozzle size that will permit a 
filling rate rapid enough to enable the metal to overtake 
the shells before they become too cold and oxidized. 
Avoid stop pours especially near bottoms of ingots. 
Stool leakers, which necessitate stop pours, are fre- 
quent sources of trouble.” 

7. Transverse cracks — These may occur due to metal 
“boiling” or “coming up” in mold. This is due to metal 
not being completely killed. 

8. Transverse spring cracks — These are due to charg- 
ing a relatively cold ingot of a sensitive steel into a hot 
undampened soaking pit. High carbon steels are par- 
ticularly sensitive. 

9. Pipe and secondary pipe — These are probably the 
most well known. They are regulated by melting and 
pouring practice, pouring temperature, grade of steel, 
mold design and type of hot top or pipe eliminator. 

In addition to the above conditions it is necessary to 
know the nature of the ingot crystallization for each 
grade of steel. This is required in order to aid in deter- 
mining the best method for reducing the ingot to bloom 
or slab. Figures 3, 4 and 5 illustrate ingot structures as 
developed ‘by macroetching. Typical stainless steel 
grades have been selected as their crystallization is 
more pronounced than in the low alloy grades. 


BLOOMS 


Knowing the structural conditions of the ingot, defi- 
nite heating cycles for rolling and forging are set up for 
each grade of steel. In general, the more sensitive grades 
are after stripping placed in the preheater which is 
approximately 1600-1800 F. The ingots are usually held 
in the preheater until they are uniform in temperature 
when they may be transferred to soaking pits and 
brought to rolling temperature. The soaking pit tem- 
peratures vary from 1900 F to 2400 F, depending upon 
the grade to be bloomed or forged. 

It is essential that close control of the heating be 
maintained during the ingot’s stay in the soaking pits. 


Figure 2— Sketch illustrating typical ingot defects. 
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Figure 3 — Structure in a 17 in. x 20 in. ingot of 18-8 stain- 
less steel, .07 carbon. 


Figure 4— Structure in a 10 in. x 14 in. ingot of NCT-3 
stainless steel (25 per cent Cr, 20 per cent Ni). 


The length of time in these pits is likewise highly im- 
portant. For example, stainless steel grades require 
considerably longer time in pits than the low alloy 
steels. For the austenitic stainless grades a fair rule is 
to employ a heating time of one hour per inch of cross 
section. The following conditions should be watched: 
Prevent flame from impinging on ingots and over- 
heating or burning of corners. 
Do not carry too high an oxidizing atmosphere or 
surface will be overoxidized and become hot short. 
In high nickel steels, 314 per cent nickel and 5 per 
cent nickel, there is a danger of nickel rich spots 
(50 per cent Ni) forming. This condition however, 
I have found only in forgings where the surfaces of 
billets were over-oxidized. In the last war, I am told, 
it occurred in large gun forgings. Also, decarburiza- 
tion of surface will be excessive. 
Excessive temperature will cause grain growth 
which is undesirable. 

. The type of fuel used to heat soaking pits is impor- 
tant. A high sulphur content in fuel will produce a 
checked hot short surface on nickel steels. 

Where insufficient time is employed in heating sur- 

face, ruptures result. 

After rolling the blooms may be air cooled, pit cooled, 
ash cooled or sent to a furnace for a special cooling rate. 
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The grade involved determines the cooling rate pre- 
scribed. When the cooling has been completed, the 
blooms are inspected and representative tests taken 
for metallurgical examination to determine the quality. 
Typical defects at this stage are as follows: 

1. Longitudinal cracks — These may originate from 
like cracks which develop in the ingot as previously 
mentioned. They may also be the result of cooling 
strains after rolling or hammering if the subsequent 
cooling has been too rapid. For example, low carbon 
7 per cent or 9 per cent chrome must be moved hot 
(800 F) into an annealing furnace if this defect is to be 
avoided. Billet sizes of 8 in. square or larger, of SAE 
3140 or of like hardenability, may split in like manner 
if not stress relieved. Ash cooling or pit cooling is suffi- 
cient in many cases, but not reliable for certain grades. 
A 1250 F stress relieving treatment is usually employed 
as a safeguard. 

2. Tears — These are the result of too heavy draft- 
ing in the rolling or to a particular grade which borders 
on being hot short. The latter case is exemplified by 
high sulphur steels where the manganese is on the low 
side. Tears also occur when rolling takes place in a 
restricted range where metal is hot short. I refer in this 
latter case to the dead low carbon irons such as “Arm- 
co” and ““Toncan.” 

3. Crow-feet — When rolling continues, tears often 
develop into crow-feet. 

4. Scabs and shells — These are carried over from the 
ingot. They may also be obtained in the rolling of a 
heavily decarburized surface which tears and folds 
over to form a scab. 

5. Surface seams — These are usually shallow in 
nature and parallel to the direction of rolling. 

Most of these defects may be removed by means of 
chipping, grinding or scarfing. The method employed 
in conditioning of the surface is dependent upon the 
grade of steel involved. The low carbon steel and low 
alloy steels of medium hardenability may be scarfed or 
chipped. In preparing the blooms, etc., for chipping 
they may be descaled by means of a torch or pickled in 


Figure 5 — Structure in a 10 in. x 10 in. ingot of high nitro- 
gen, 28 per cent Cr stainless steel. 
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4340 steel. 














Figure 7 — Illustrating carbon segregation in the center 
of SAE-1060 steel. 
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Figure 8 — Illustrating non-metallic segregation in 18-8- 
Ti stainless steel. 

















7-10 per cent sulphuric acid which brings out the defects 
more clearly. Where chipping is deep it must be well 
flared to prevent folds or seams from forming in subse- 
quent rolling. 

Grinding is the method employed for the conditioning 
of stainless and many other grades where the entire 
surface must be removed. Special wheels are required for 
different grades of steel to prevent the occurrence of 
grinding cracks. 

Scarfing is the latest method of conditioning the sur- 
face and may be applied to most alloy steels below 
.50 carbon. The more sensitive analyses must be pre- 
heated to 400-500 F before they can be successfully 
scarfed. Certain grades which can be successfully scarfed 
in the summer without preheating must be preheated in 
the winter. As the surface is under strain after scarfing, 
no attempt should be made to pickle blooms or billets 
so conditioned or cracking will result. The slight carbon 
pick up on the surface is scaled away in the bloom or 
billet heating furnace, hence is not objectional. It is 
also practical to scarf blooms at rolling temperature 
and continue to roll to a smaller size billet. While this 
method removes light surface defects it does not re- 
move deep tears or crow-feet. 

Blooms so conditioned are rolled into billets for re- 
rolling, or directly into bars. Tests for metallurgical 
requirements are taken in the billet or bloom stage. 
Macroetch tests are taken from representative portions 
of the ingot and heat. These tests are generally trans- 
verse cross sections etched in acid solution of 50:50 
muriatic (hydrochloric) acid and water at approxi- 
mately 160-180 F. A freshly sawed or ground surface is 
employed. The time of etching will vary depending 
upon the' grade. 

The following are typical conditions which may be 
encountered : 

1. Flakes — This is one of the most widely known 
defects, but probably the least encountered. It may be 
prevented by the proper method of cooling after rolling 
or forging. Usually this is accomplished by ash cooling 
until temperature is below 400 F. For example, five 
days is a minimum time for cooling an 8 in. square. 
Slag may be substituted for ashes. Of recent years it 
has been demonstrated that if blooms and billets, etc., 
are allowed to cool after hot working until transforma- 
tion has taken place but not below 650 F and then 
reheated in a furnace to or just under the Ac; and 
held until the temperature is uniform, they may be 
then air cooled without danger of flake. O. A. Bam- 
berger has given very complete information on this 
subject in his paper “Flakes and Their Prevention”, 
published in the November, 1943, issue of Iron and 
Steel Engineer. 

Figure 6 illustrates flakes in SAE 4340 steel, 11 in. 
square. 

2. Carbon segregation — This is illustrated in Figure 
7. The dark area in the center shows segregation of 
carbon. ) 

3. Non-metallic segregation — This defect is shown 
in Figure 8. The pinholes are non-metallics which have 
been etched out. 

4. Metallic segregation — When steel freezes it does 
so by differential freezing, consequently no ingot is uni- 
form in composition. This heterogeneity as regards 
composition is found to increase with the mass of the 
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Figure 9 — Showing directional working of non-uniform 
cross-section (flat) of 16 Cr, 2 Ni stainless steel. Mar- 
tensite and ferrite. 














ingot. The ingot sizes and design used for most of our 
steels are such that little segregation occurs. Any one 
interested in the subject should review the great amount 
of work published by the British Iron and Steel Insti- 
tute on the “Heterogeneity of Steel Ingots.” 

5. Bleeding — This is due to improper killing of heat 
or a mold coating containing moisture such as “green 
tar.” 

6. Pattern — Open steel shows a very marked pattern 
commonly referred to as rim and core. The rim is of 
lower carbon than the core. This has caused consider- 
able study to develop the proper normalizing cycle to 
produce deep drawing sheet and strip. 

Pattern is also found in many alloy steels, usually in 
the low carbon carburizing grades. In such cases, how- 
ever, there is no appreciable difference in chemistry. 


BARS 


The same precautions hold for the heating of bloom 
and billets for rolling into bars as held for the heating 
of ingots. The finishing temperature of bars is however, 
of prime importance. Some factors affected by the finish- 
ing temperature are: 

1. For cold shearing it is desirable to finish close to the 
critical point so as to produce the maximum softness 
and the finest grain size. This is of course, not always 
practical and depends upon the size being rolled. 
Certain grades of high hardenability must be an- 
nealed regardless of rolling procedure. 

. In high carbon bearing steels (SAE 52100) it is de- 
sirable to finish near the critical to keep the carbide 
network to a minimum and thus permit annealing 
to a proper spheroidal structure without a pre- 
liminary normalize to break up carbide network. 


8. For certain low carbon alloy steels it is desired to 


finish well over the critical to produce a coarse grain 
and to cool protected from drafts to regulate the 
hardness. This procedure insures good machinability 
in the customer’s plants. 

. Stainless steel, 18 Cr, 8 Ni, low C, is often finished 
cold to develop fine grain and desired mechanical 
properties. In the rolling of the higher alloyed stain- 
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Figure 10 — Coarse grain in a Cr-Ni steel. Not desirable 
for cold shearing. 











Figure 11 — Illustrating the burning of grain boundaries. 


Figure 12 — Dissolved and precipitated oxides from over- 
heating nitralloy 135 modified (500 X). 























less grades into squares, care must be taken to carry 
them in ovals until the finishing pass if checked 
corners are to be avoided. 

5. Means of cleaning scale from billets during rolling, 
whether by high pressure water or wire brushes, is 
important if we are to prevent rolled-in-scale. The 
pitted area caused by rolled-in-scale acts as a focal 
point for fatigue failure. 

I will review some of the defects which are found in 
the manufacture of steel bars and will distinguish 
between those representing a metallurgical problem 
and those of a mechanical problem. 


MECHANICAL DEFECTS ON BARS 


1. Scratches — These are generally caused by a small 
scab or foreign body which lodges against the wall of 
the guide. This obstruction.in the guide scratches the 
plastic hot bar as it passes. Guide scratches generally 
run the full length of the bar and depending upon the 
size of the obstruction are of various depths and widths. 
2. Overfills — These are caused by excessive stock on 
the oval. This excessive stock squeezes through the 
sides in the finishing pass and appears on the finished 
bar as a rib along the sides of the round. 

3. Diamond shape — This defect is caused by im- 
proper alignment of top and bottom rolls. 

4. Out-of-round and egg shape — These defects are 
also caused by improper alignment of top and bottom 
rolls in finishing pass. 

5. Split ends — This defect generally occurs on high 
carbon steel and when product is sheared too cold. 
The crack usually runs across the center of the bar. 


METALLURGICAL DEFECTS ON BARS 


1. Ruptured surface. 

(a) This may readily occur on billets that have been 
overheated or burned in the furnace, causing the 
surface metal to become hot short. 

(b) Ingot iron if rolled in its hot short range (between 
1700-1500 F) will likewise rupture. 

(c) Steels which have high strength at rolling tem- 

















Figure 14 — Illustrating cold center forging caused rup- 
tures. 


Figure 15 — Pits are a cause of fatigue failure (SAE-4815). 
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Figure 13— Delta iron in 18-8-S-Mo stainless steel, a 
two-phase alloy. 


peratures must be rolled so their edges do not 
cool materially below body of bar, otherwise 
tearing or rupturing of corners will result. 

(d) A two-phase metal may rupture badly in rolling. 
Those who are acquainted with the various stain- 
less steels will recall the trouble encountered in 
the rolling of the 18-8-S Mo grade when the 
manganese was low (under .50) and an appreci- 
able amount of delta iron was present. 

2. Internal (hairline) seams — These are due to a 
grouping of non-metallic inclusions. They are located 
by the so-called stepdown test. This test may be 
examined as machined, or with a slight acid dip or may 
be subjected to the magnaflux test. 

For bearing steels, these internal seams are located 
and evaluated by means of a quench and fracture test. 

3. Other internal defects — These are the same as dis- 
cussed under blooms and are located by macroetching 
of discs. 

Figures 9, 10, 11, 12, 18, 14 and 15 illustrate some of 
the conditions referred to in the foregoing discussion. 
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C. J. Wyrough: I would like to hear some com- 
ments on the different results obtained from the use of 
blast furnace gas or coke oven gas as compared with 
natural gas in heating operations. 


Robert Sergeson: I have not had any experience 
with blast furnace gas but have had with producer gas 
with a high sulphur content. In rolling a high nickel 
steel we had one billet heating furnace on producer gas 
and one on natural gas. The surface of the small rods 
(approximately 4 in. rounds) rolled from these billets 
showed a rough pitted surface from the billets heated 
by the producer gas and a smooth surface from the 
billets heated by natural gas. 

Many years ago we were forging large rounds (ap- 
proximately 6 in. rounds) from 31% per cent nickel steel 
(SAE 2315). The billets were heated by producer gas 
which resulted in a “fish scale” surface. By changing 
to natural gas, a smooth surface was obtained. 


R. I. Gumaer: We have heated for the most part 
plain carbon steels with producer gas, coke oven gas 
and a mixture of blast furnace gas and coke oven gas. 
Several times we have tried to trace back defects in the 
finished product to the soaking pit heating, and so far 
we have been unable to find much difference. It seems 
that, if the steel is heated to a proper temperature, 
the fuel has little to do with it for that class of steel. 

I would like to ask Mr. Sergeson if he will enlarge a 
little bit on this subject of burnt steels What would 
be considered excessive temperature sufficient to cause 
hot shortness in rolling, and does the furnace atmos- 
phere play any part in that condition of hot shortness. 


Robert Sergeson: I presume when you reach 2400 
F you get into trouble on most steels. You can dissolve 
oxygen at high temperatures and definitely cause the 
surface of the steel to become hot short. We had a case 
of low carbon 2.00 per cent chrome steel about 51% in. 
round which pierced satisfactorily into tubes, but which 
showed a bad “‘fish scale” condition over the outside 
surface. The tube company pierced some competitive 
steel with the same results. We attributed the condition 
to the highly oxidizing condition of the tube billet fur- 
nace. By cutting down on the amount of air and by 
sealing up many of the furnace doors, both our steel and 
that of the competitor were pierced without the torn 
fish scale outside surface. 


R. O. Thomas: You mentioned steel not flaking 
after having been given a slow anneal. If properly slow 
cooled do you subscribe to the opinion that such treat- 
ment immunizes the billet from flaking when cooled 
following subsequent forging or rolling operations? 


Robert Sergeson: There are pros and cons on that 
question. From my own experience I have never seen 
billets or bars flake due to too fast cooling after rolling, 
when rolled from blooms or billets which were free of 
flake. When large forgings are involved, I am not so sure. 
I have been told that flake free billets can be flaked 
if forgings made from them are not properly cooled. 


Alex. Montgomery, Jr.: I might ask for an ex- 
pression of opinion as to what effect heating would have 
on center segregation That seems to be a controversial 
issue. There is some theory that it might be helped 
considerably by heating. 
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Robert Sergeson: You can help segregation to some 
extent, but you have to go to a high temperature to do 
it, which is not practical in ordinary work. You are 
probably referring to banding. For a chrome-molyb- 
denum steel, you would have to heat to 2300 F to do 
any good at all. With the metallic segregation you get 
in high tungsten steel, there it is a function of the ingot 
size; you dare not go too high in size. I heard a paper 
read by a gentleman from Republic Steel Corporation 
on banding. I think in that paper he covers the tem- 
peratures necessary to correct that condition. Segre- 
gation is governed in the melting practice, the pouring 
practice, and by the size of the molds you use. 


V. J. Snodgrass: We are vitally interested in the 
subject of heating alloy ingots, blooms and billets as 
presented by Mr. Sergeson. Primarily, we are interested 
in the heating and rolling of the low carbon alloys, 
since our experience indicates these types are more 
sensitive in heating and present a problem of variable 
rolling results. 

We believe we have gained some knowledge of the 
effect of heating rates for stainless ingots to resultant 
rolled quality. These rates are based on a relative in- 
crease in degrees per hour depending upon ingot size, 
analysis and composition of fuel. With this experience 
we believe some approach can be made in the heating 
of low carbon alloys. 

However, our approach to the problem may not be 
the only solution. Specifically, what is the experience 
relative to a practical heating rate for a given ingot size 
of low carbon alloys to secure a quality product? What 
is the basic method for determining the optimim heat- 
ing rate? 

Robert Sergeson: With low carbon alloy steels 
such as SAE 4615 it is good practice to handle them 
much the same as the stainless steels. Bring them 
slowly up to temperature and hold them at rolling 
temperature until thoroughly uniform. If this pre- 
caution is not followed and heating is rushed, tears in 
the rolling will result. 


Paul Lindberg: I have no comment to make on 
nickel, molybdenum or low carbon steel, but I would 
like to make a few comments on straight chrome steels 
and this question of longitudinal cracking and cooling; 
also what can be done to prevent it. When you have 
longitudinal cracking on a large billet section, 8 in. or 
over, it does not occur right away. When you lay them 
down in storage for six months and then put them in a 
furnace, that is when they crack right through the 
center. We have found it best to heat to about 1250 F 
at first to relieve the strain cracks. When it comes out 
of the pits, or afterwards, the scale is relatively hard and 
you get internal strain. You get the same thing on 
chrome billets. We stored a lot in our strip yard and 
then started to roll them and got all sorts of cracks. 
They were not strain relieved before we started to roll 
them and found it necessary to give them special 
treatment. 

R. Sergeson: Your experience has been the same as 
ours. For sizes 8 in. or over, a stress relieving treatment 
of at least 1250 F should be given. The same condition 
occurs on the 4.00/6.00 chrome-molybdenum and the 
12.00 per cent chrome stainless grade, only the crack- 
ing will occur sooner. 
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spects OF HEATING AND ROLLING 


IN THE Stue Will 


.... with the many variables involved, strict 
control is essential to maintain high quality 
in flat-rolled products .... close cooperation 
is required between operating and metal- 


lurgical departments... . 


by W. HK. Richey 


A PROPER control of heating and rolling practices 
is essential if the high quality standards expected of 
strip mill products are to be maintained. Although 
comparable ultimate results in various mills may be 
obtained with widely varying practices, determined 
by the design and construction of the particular plant 
involved, the fundamental theories and practices, 
whether metallurgical or operating, remain the same. 

Many problems requiring very close control are 
encountered in meeting the rigid inspection standards 
to which strip surface and physicals, directly influenced 
by grain structure, are subjected. We shall attempt 
to cover briefly in this paper, some of the major control 
problems encountered in our 96 in. hot strip mill, 
considering ordinary low carbon steel. 

The steel is received from the blooming mill in slab 
form, varying in size and weight depending on the 
required size or weight of the finished product. A good 
slab surface is of the utmost importance as any serious 
defects will carry through to the finished product, and 
may mark the mill, causing roll changes and costly 
delays. The slabs are surface inspected, and all visible 
defects such as scabs, slivers, deep cracks, and tears 
are removed by scarfing. On some commodities, such 
as plates shipped with mill edges and hot rolled coils 
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for tin plate, the slab edges are completely scarfed, 
thereby removing all of the original surface and tend- 
ing to prevent edge cracking on the finished product. 

The conditioned slabs are then charged into heating 
furnaces of three zone design; namely, pre-heating, 
heating, and soaking. The heating and soaking zones 
are top and bottom fired, using coke oven gas and tar 
as fuel. Furnace temperatures, automatically controlled 
and recorded, range 2250-2450 F. An oxidizing atmos- 
phere is maintained to insure the formation of a rather 
heavy oxide, one that will crack or check upon contact 
with the air, and thus be removed readily by the scale 
breaker and hydraulic sprays. Proper scaling and its 
removal is important, acting as a safe-guard against 
rolled-in scale and insuring a better surface. 

Since physicals are influenced by grain structure, it 
is most desirable that a fine, uniform, equiaxed grain 
be obtained off the hot mill rather than a coarse or 
non-uniform structure. This is especially true if the 
“tas rolled” product is to be further heat treated »y box 
annealing, as serious grain growth will invariably result 
from a non-uniform structure even at low annealing 
temperatures. From a metallurgical aspect, it would 
be comparatively simple to obtain an ideal grain 
structure if all steel could be rolled with a relatively 
high intermediate temperature, which we will refer to 
as that temperature between the breakdown and finish- 
ing mills, and finished above the Acs point, or approxi- 
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mately 1600 F. This, too, has certain operating advan- 
tages, as less power is consumed and speed can be in- 
creased with resultant maximum production. 

These high temperatures*can be easily held on plate 
rollings, as the heat loss from heavy gauges is com- 
paratively slow and surface finish is ordinarily not so 
restrictive. However, it is apparent that this is im- 
possible for lighter gauges because of rapid heat loss 
and higher surface standards. 

Rolling speed is an important factor in the control of 
grain structure, as it has been proven that a direct 
relationship exists between the two in combination 
with proper rolling temperatures. We have found with 
relatively light gauges, .075-.125 in., that a small, 
uniform grain can be obtained by using an intermediate 
temperature of 1900 F to 2000 F, a finishing tempera- 
ture of 1550 F to 1600 F, and a minimum rolling speed 
of 1250 feet per minute. Reducing the minimum speed, 
even though the temperatures are maintained, will 
invariably result in a non-uniform structure. The same 
is true if intermediate temperatures drop below the 
minimum specified, i.e., 1900 F. This sometimes occurs 
when the surface will not clean up, and the roller must 
resort to “rocking.” “Rocking,” as the term implies, is 
running the slab back and forth on the delay table after 
it has been partially reduced in the roughing mills. 
This causes a rescale which is removed after passing 
through the scale breaker, and results in a cleaner surface. 

High finishing temperatures for gauges lighter than 
those just mentioned are limited because of the in- 
creased reduction and the rapid heat loss from the 
thinner section. This may be partially overcome by 
holding the intermediate temperatures to the high side, 
and by increasing the speed to 1500-1600 feet per 
minute, but even with this set-up there is no positive 
assurance of a uniform grain, especially on No. 18 gauge. 

While higher rolling temperatures insure more uni- 
form grain, they also tend to produce certain objection- 
able surface conditions. “Heat pattern” is one of these, 
and may be described as a pock-marked condition on 
the surface of the strip, resembling rolled-in scale. 
This can ordinarily be eliminated by lowering the finish- 
ing temperature, but if it becomes too bad, a roll 
change is the only corrective measure. Loose oxide, 
another surface defect especially undesirable on hot 
rolled sheets, is frequently encountered from finishing 


too hot. The use of water sprays on the run-out table 
offers some control for this, and results in the formation 
of a lighter and tighter scale, although tending to raise 
Rockwell hardness values slightly. 

While the adverse effects of hot coiling or piling may 
be questioned, some slight annealing probably does 
occur, and the use of water permits control of these 
temperatures and prevents grain growth, if a critical 
strained condition should exist in the hot band. Quench- 
ing is particularly advantageous for material that is to 
be cold reduced and annealed. Pickling speeds are not 
penalized, and may even be increased to some extent. 
After annealing, the grain tends to be smaller and 
carbide dispersion much better, with ductility increased 
and bending properties greatly improved, particularly 
those made with the grain. This has been demonstrated 
conclusively on tin plate, where bends are an important 
part of the testing program. Quenching was also used 
to advantage in hot rolling steel for 50 caliber cartridge 
case stock. It was found that carbide size and distribu- 
tion after cold reducing and spheroidized annealing was 
directly dependent upon carbide formation and dis- 
tribution off the hot mill. Microstructures on plates 
piled above 1300 F showed that in pile cooling, semi- 
spheroidization (about 30 per cent), had taken place. 
The increased use of water permitted piling at tem- 
peratures below 1300 F, and resulted in an even dis- 
tribution of the carbides. This structure gave small, 
well distributed spheroids after box annealing below the 
Ac; point. Lower temperatures were a further advan- 
tage in that the colder plate was less susceptible to 
scratching on the run-out table. This was an important 
feature, surface being a prime requisite on this product. 

With the present increase in strip mill plate tonnage, 
direct rolling, spreading, and cross-rolling have been 
subjected to much discussion, and an explanation of 
these terms is possibly in order. 

When rolling direct, the reduction on the slab is 
continued in the same direction as on the ingot at the 
blooming mill, i.e., parallel with the ingot axis, with 
the length of the slab becoming the length of the 
finished plate or hot band. In spreading, the slab is 
given one broad-side pass through the first roughing 
stand, increasing the width, then turned and passed 
through the remaining stands direct; in cross-rolling, 
the slab is turned and all reduction takes place at right 
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angles to the ingot axis, with the width of the slab 
becoming the finished length. Although our investi- 
gational work on plain carbon steel has been somewhat 
limited relative to these various practices, little differ- 
ence in the usual physical properties has been noted 
between them. However, on cross-rolled plates, a 
slight improvement has been noted in transverse bend 
properties and ductility as measured by dynamic test 
values. Cross-rolling should minimize directional prop- 
erties, although penalizing the mill by decreased produc- 
tion due to the necessity of using a lighter weight slab. 

We believe that with the many variables involved, 
strict control is essential. An observer from the metal- 
lurgical department is on the mill at all times, working 
with the mill personnel in seeing that standard pro- 
cedures are followed. Performance results are watched 
closely, and as conditions warrant, changes are made 
accordingly. High quality can be maintained in this 
manner and this high quality can only be achieved 
through close cooperation between the operating and 
metallurgical personnel. 


PRESENTED BY 


PHILIP SCHANE, JR., Chief Process Metallurgist, 
Carnegie-IIlinois Steel Corporation, Pittsburgh, 
Pennsylvania 

P. S. KINGSLEY, Chief Metallurgist, Follansbee 
Steel Corporation, Follansbee, West Virginia 

W. H. RICHEY, Strip Mill Metallurgist, Jones 
and Laughlin Steel Corporation, Pittsburgh, 
Pennsylvania 

W. F. McGARRITY, Assistant Chief Metallurgist, 
Weirton Steel Company, Weirton, West Virginia 

E. L. ROBINSON, Assistant Chief Process Metal- 
lurgist, Carnegie-Illinois Steel Corporation, 
Pittsburgh, Pennsylvania 


Philip Schane, Jr.: The setting up of heating and 
rolling temperatures is very important and is generally 
a matter of experiments and experience. Some metal- 
lurgists use a test consisting of upsetting a series of 
pieces of steel at various temperatures to determine the 
proper working range. We have done considerable work 
on pulling tensile tests at high temperatures to deter- 
mine the temperature at which the steel has the greatest 
ductility. On one grade of high alloy steel, we found 
there was a range of 200 degrees F in which it cracked. 
Therefore, when the steel started to crack in rolling, 
we held it until the temperature dropped 200 degrees 
and then continued rolling, thereby saving some con- 
ditioning and extra conversions. 

P. S. Kingsley: I am more or less interested in roll- 
ing a low carbon sheet, and was very much interested 
in Mr. Richey’s comments, especially on the carbon 
distribution. They are rather illuminating. What was 
the effect on ductility in cold reduced, annealed stock 
caused by the carbide distribution? 
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W. H. Richey: We have gone into that extensively 
and found, especially after tinning, that ductility is 
materially increased, and also, as mentioned, the bend 
properties were much better particularly those made 
transversely. 


W. F. McGarrity: I was interested in Mr. Richey’s 
photomicrographs, and particularly in the one with 
coarse surface grains and extremely fine center grains, 
finished below 1590 F, as I recall. It should be pointed 
out that segregation in such rimmed steel also plays an 
important part in causing this uneven condition. 





Box annealing of hot strip is rather seldom employed, 
due to the hazard of growing extremely large grains 
when the initial grain size is uneven. A normalizing 
operation is customarily used when the hot rolled 
material is of such light gauge that it is not possible to 
hold to a finishing temperature above 1600 F. This 
treatment assures even grain size, a softer product, and 
one adaptable to severe draws. Such a normalize, how- 
ever, does not completely erase the effect of center 
segregation. 


The effects of center segregation follow through in 
rimmed steel product which is cold reduced and box- 
annealed, and cause uneven grain structure from sur- 
face to center of the finished sheet material. To offset 
the effects of segregation, top cuts are often diverted 
to less important and less severe drawing jobs. 


E. L. Robinson: I was particularly interested in 
Mr. Richey’s paper and agree substantially with every- i 
thing he said particularly in regard to the effect of 
finishing and coiling temperatures on the finished 
properties of cold reduced sheets. It appeared to me 
that Mr. Richey was speaking of open steels primarily 
in his remarks, and I would like to ask if he has any- 
thing to add on the effect of hot mill temperatures on 
the properties of the low carbon killed steel which is 
coming into vogue for deep drawing applications. 


W. H. Richey: Our experience along that line has 
been somewhat limited. From investigations made so 
far, we have found a beneficial effect with lower hot mill 
finishing temperatures in getting a uniformly elongated 
grain structure. We believe this is mostly due to steel 
quality, that is, the way it is handled in the open 
hearth, and the aluminum content. 
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Gas Producers AND 
Producer Gar 


.... tight supplies of oil and gaseous fuels, 
coupled with sharp increases in their prices, 
has reawakened interest in gas producers 
.... developments in gas cleaning and in 
anthracite or coke producers has widened 
the field of producer gas application .... 


by Le. Le. Swift, enowesn 


A UNDER the present conditions of wartime short- 
ages, industrial and domestic fuels are'‘among the most 
critical items we have to deal with, and engineers con- 
cerned with the use, conservation or substitution of 
fuel should put forth every effort to promote fuel 
burning efficiency. This is not only a wartime emer- 
gency but is necessary to conserve the country’s 
declining natural resources. 

The three most widely used fuels are natural gas, oil 
and coal. It has been necessary for government agen- 
cies to restrict the use of the first two to domestic users 
and to those industries and applications most necessary 
to the war effort. The use of coal has not been subject 
to much regulation other than requests to use it in the 
most efficient manner, and in many cases heating 
applications have been changed for the use of coal 
either by government direction or necessity due to 
shortage of natural gas and oil. 

Various geological authorities estimate that the 
known supply of natural gas and oil will last from 15 to 
50 years at the present rate of consumption, while the 
supply of coal appears sufficient for several hundred 
years. This would indicate that eventually every large 
user of fuel will be obliged to use coal in some form. 


Presented before The Cleveland Engineering Society, March 27, 1944. 
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The most popular method of burning coal is on grates 
of boilers, locomotives and furnaces. A large amount of 
coal is used in coke ovens where the volatiles are driven 
off by the application of heat and the fixed carbon in the 
form of coke is used mainly in the manufacture of steel. 
A not inconsiderable proportion of the yearly produc- 
tion of both bituminous and anthracite coal is used in 
gas producers. 

Until the early 1920’s, producer gas was by far the 
most widely used gaseous fuel in the steel, glass, ceramic 
and lime industries. About this time the heavier by- 
product oils from the refineries became plentiful and 
cheap — in fact, almost an unsaleable product. Natural 
gas pipe lines from the South and West brought, at the 
same time, an almost unlimited supply of fuel to the 
large industrial centers of the country. Other fuels that 
were making their appearance in considerable propor- 
tions were gas from the increasingly popular by-product 
ovens and blast furnace gas. 

These fuels were cheap, easily applied and controlled, 
and their use actively promoted by representatives of 
the gas companies and oil refineries. Coke oven and 
blast furnace gas were often produced in excess of the 
prevailing demand, and fuel engineers naturally de- 
veloped new uses for them within their plants. An 
advantage of these fuels was their availability, as well 
as the ease and accuracy of automatic temperature and 
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combustion control. For the above reasons the use of 
producer gas gradually declined until steel and glass 
plants using producers were almost considered old 
fashioned. 

The early gas producers were dirty, smoky and sub- 
ject to breakdowns at critical times, they requiring fre- 
quent shut-downs for cleaning flues, valves, and 
burners. Many purchasers of producers considered 
them a necessity but in the interest of economy spent 
as little money as possible on the installations. Too 
often, their own designs of building, flue system and 
burners were installed without consulting a producer 
builder or competent engineer, and as a result many gas 
plants were poorly arranged, difficult to operate, dirty, 
smoky, unreliable and unsatisfactory to both the owner 
and producer manufacturer. To a considerable extent 
this condition still exists, although some of the most 
modern and efficient producer gas plants were owner 
designed. 

Previous to 1920, gas producer sales ran into many 
hundreds per year. After that date the sales noticeably 
dropped. New industries seldom bought producers, and 
at the height of the late depression, sales dropped to 
near the vanishing point. Then about 1939 increased 
interest in gas producers was discerned for the follow- 
ing reasons: 

(a) Natural gas wells in southern New York state 
and northern Pennsylvania were rapidly dropping 
in rock pressure; in many cases the wells had 
ceased producing. 

(b) Industrial natural gas rates in many areas were 
sharply increased, in some cases as much as 
60 per cent. 

(c) Developments in refinery practice greatly re- 
duced the amount of heavier fuel oils, naturally 
increasing the price of the reduced quantity. 

(d) The oil requirements for war restricted the supply 
for all but the most essential industries. 

(e) The use of natural gas in war industries had so 
taxed pipeline capacity that there was not 
enough available gas during the winter season 
when the heaviest domestic load was reached. 
Commercial demand was made second to domes- 
tic requirements. 

In the past five years the writer’s company alone 
has installed approximately 120 producers which with 
their accessories such as building, coal and ash handling 
equipment, gas pumps, etc., represent a value of around 
$5,000,000 and which use about one and one-half 
million tons of coal per year. At the present time the 
market for gas producers appears brighter than for 
many years and as the possible users become better 
acquainted with the modern gas producer, the prospects 
should continue to improve. 

The modern producer plant is supplying gas for prac- 
tically every industrial purpose and in most cases at a 
cost less than other available fuels. We have yet to find 
a case where the quality of the product is not equal to 
that made with any other fuel. 

Producers are supplying gas to soaking pits, heating 
furnaces, annealing and heat treating furnaces, open 
hearths, glass tanks, pottery and brick kilns, rotary and 
vertical lime kilns, underfiring coke ovens, ore roasters, 
and even to bakeries and canneries. 
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Figure 1 — Shop view of an 11 ft water-jacketed bitumi- 
nous producer. 


Figure 2— Cross-sectional view of brick-lined bitumi- 
nous producer. 
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Two customers operating gun forging plants use pro- 
ducer gas for all heating operations with the exception 
of electric melting furnaces, the gas being used for soak- 
ing pits, ingot forge furnaces, ordinary annealing, iso- 
thermal annealing, normalizing, hardening and drawing 
furnaces. One of the gun plants operates its producers 
on rice size anthracite coal and have available clean 
hot gas at 8 in. static pressure and cold washed gas at 3 
psi pressure. The other plant operates its producers on 
coke breeze and uses hot gas at 4 psi pressure, the gas 
in both plants being piped upwards of 2000 ft. Other 





customers use clean hot gas made from anthracite coal 
in ore roasters for refining zinc and nickel. Cold washed 
anthracite producer gas has been particularly suc- 
cessful in heating operations requiring accurate control 
of temperature and furnace atmosphere. 

Producer gas made from bituminous coal is mostly 
used in the hot state for applications requiring large 
amounts of fuel in open hearths, soaking pits, glass 
tanks, lime kilns, and other furnaces. This gas has been 
used successfully on annealing and normalizing fur- 
naces where proper consideration was given to the de- 
sign of the furnace and burners. 

At the present time most combustion or fuel engineers 
consider it practically impossible to successfully wash 
and clean producer gas made from bituminous coal due 
to the large amounts of soot, fly ash and tar vapor sus- 








pended in the gas. However, soot and fly ash can be 
easily and completely removed in water spray towers, 
while wood slat scrubbers will remove tar vapor suffi- 
ciently to permit use of the gas in burners not having 
too small orifices. A large southern chemical plant 
has for the past twelve years used washed bituminous 
producer gas in their furnaces after the tar (collected 
in spray towers and scrubbers) has been removed. 
Thirty years ago producer plants were built in which 
the gas was cleaned for use in internal combustion en- 
gines. Producer gas for this service must be equal to 





Figure 4— Gas pumps and piping in a washed gas anthra- 
cite producer plant. 


natural gas in cleanliness, as even a trace of tar vapor 
would soon cause sticking valves and frozen piston 
rings, and would eventually stop the engine. It should 
be noted, however, that in these early gas plants the 
cleaning equipment was very expensive, both in first 
cost and upkeep, and in addition required experienced 
operators. 

Producer gas is generally called a lean fuel because 
of its low calorific value of 150 to 160 Btu per cubic foot. 
Typical examples of producer gas composition are as 
given in Table I. The blow Btu content of producer gas 
does not appear so unfavorable when the combustible 
air-gas mixture is considered. On this basis producer 
gas is approximately 30 per cent richer than blast fur- 
nace gas and from 15 to 20 per cent leaner than natural 
or by-product gas. 





Sieceeenseeeee — — = 
Analyses of Producer Gas 
—— = = = 
Fuel used CO H, CH, CO, N2 0 Btu per cu ft 
Bituminous Coal. ...... 25.0 14.49 3.14 4.69 52.68 0.0 167 
Anthracite coal......... 27.1 16.6 0.9 5.0 50.4 0.0 151 
Coke breeze............. 30.96 9.30 0.70 3.56 55.43 0.05 137 
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Hot producer gas made from bituminous coal will 
equal other high Btu fuels for nearly all heating opera- 
tions, the highly luminous flame compensating for the 
lower Btu value. Hot coke or anthracite producer gas 
does not burn with a luminous flame and will require 
more Btu for a given heating problem than natural 
gas, especially at high temperatures. At temperatures 
under 2200 F there is not a very great difference. When 
using washed producer gas, 15 to 20 per cent more Btu 
will be required than with natural gas or oil. However, 
the increased volume of combustion products makes 
recuperation or regeneration more effective and this 
partly offsets the higher Btu requirements. The effect 
of the large volume of combustion products is particu- 
larly noticeable in furnaces having long preheat zones 
such as continuous tunnel kilns. In one instance, oil 
was replaced by washed producer gas and the kiln 
capacity was increased approximately 25 per cent with- 
out increasing the Btu requirements. 

One plant, now operating 10 producers, changed from 
oil to producer gas on their soaking pits and forge fur- 
naces, and stated the furnaces were heating as fast as 
when oil was used. The fuel consumption was the same, 
but the quality of heating was so much improved that 
they would not go back to oil if it could be gotten with- 
out cost, the cost of their coal being $7.00 per ton. 
Another plant operating 7 producers replaced natural 
gas with washed anthracite gas on forge furnaces and 
save 10¢ per million Btu on their fuel bill in addition to 
making an appreciable reduction in scale loss. 

The fuels used to make producer gas are, in the order 
of the amount used, bituminous coal, anthracite coal, 
and coke breeze. An ideal bituminous coal is 1% in. 
screened washed nut, low in sulphur, not over 10 per 
cent ash, ash fusing temperature of 2500 F or over, and 
having about 14,000 Btu per pound. Such a fuel is now 
hard to obtain and would be expensive, if obtainable. 
As an alternate, producer operators use slack or crushed 
run-of-mine, of low fusing ash and high sulphur — in 
fact, almost anything that will burn. The results, of 
course, are far from perfect, but with intelligent opera- 
tion a fair quality of gas is being made. 

The anthracite producer is designed to operate on 
rice size anthracite coal which should not contain over 
15 per cent dust, 10 per cent ash and 5 per cent volatile, 
and should have an ash fusion temperature of 2700 F 
or over and contain 13,500 Btu per pound. Such a coal 
will usually have a sulphur content so low that it will 
not affect the material being heated. This producer is 
also used to gasify coke breeze, the only requirements 
being that at least 17 hour coke be used, containing no 
fines under 3¢ in. or lumps over 1)4 in. 

The 10 ft bituminous producer will gasify 6000 
pounds of average coal per hour and deliver about 
70,000,000 Btu. The 10 ft anthracite machine will 
gasify 2000 lb per hour and deliver 23,000,000 Btu. 
With coke breeze, size 4% in. and over, the capacity is 
3000 pounds per hour, delivering something over 
30,000,000 Btu. The above are capacities an average 
operator should maintain without too much difficulty. 
We have operated these producers at 33 per cent to 
50 per cent higher rates with calculated efficiencies of 
85 per cent, while in actual practice 90-93 per cent effi- 
ciencies have been obtained. 

The cost of producer gas consists of the following 
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Figure 5— Fourteen anthracite producers in operation 
in Cuba. 


items: coal or coke, operating labor, water, steam, 
electric power, maintenance, interest and amortization 
of the capital expenditure.These costs will vary with 
the location of the gas plant and the method of cost 
accounting. Coal may cost anywhere from about $2.00 
up per ton delivered. The total of other operating costs 
will vary from about 75¢ to $2.00 per ton of coal used. 
This results in a gas cost of 12¢ per million Btu mini- 
mum to 55¢. The latter is the highest cost reported by 
any of our customers. 

At present three companies build about 95 per cent 
of all producers sold in the United States; these are the 
Morgan Construction Company of Worcester, Mass., 
R. D. Wood Company of Philadelphia, Pa., and the 
Wellman Engineering Company of Cleveland, Ohio. 

We do not know what other companies are doing in 
the development of new and improved producer equip- 
ment, but due to the increasing scarcity and higher 
prices of desirable fuels, we are now testing a new ma- 
chine for gasifying barley size anthracite. We are also 
testing a wood burning producer for supplying gas to an 
industrial type gas engine. Results of these tests are 
not yet ready for publication, but we are quite optimistic. 

In addition to the foregoing, our engineering depart- 
ment is now designing a small wood burning producer 
that would be suitable for small gas engines, motor 
trucks, busses, motor boats, etc., and a larger sized pro- 
ducer that will deliver a hot tar-free gas from low grades 
of bituminous coal. Indications are that the postwar 
period will see a rejuvenation of producer gas to the 
popularity that it enjoyed in the nineteen twenties. 
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Rockbestos A.V.C. 600 Volt Power Cable above, and sim- 
ilarly insulated Motor Lead Cable (Underwriters’ and Nat. 
Elec. Code, Type AVA) has a maximum operating tempera- 
ture rating of 110°C. (230°F.) and this permanently insulated 
construction: 


The conductor is perfectly and permanently centered in 
helically applied insulation. 


2 Felted asbestos insulation, impregnated with heat-, flame-, 
and moisture-resisting compounds, withstands conductor 
heating overloads and won’t dry out, bake brittle or burn. 


Lubricated varnished cambric for high dielectric strength 
and added moisture resistance, protected from heat, flame 
and oxidation between two impregnated asbestos walls. 


Outer felted asbestos wall, also impregnated with heat, 
flame and moisture resistant compounds, serves as an effective 
barrier against high ambient temperatures and flame. 


Ss A tough, rugged asbestos braid, resistant to heat, flame, 
moisture, oil, grease and corrosive fumes. 


One of 122 different wires and cables developed for severe 
operating conditions by Rockbestos. 








WON'T bake brittle, bloom, burn or rot 


RESISTS moisture, oil, grease and fumes 


ROCKBESTOS 600 VOLT A.V.C. CONTROL CABLE 
In one to 19 conductors. Standard stranding AWG No, 12-19 /$265 and No. 9-19 /$22. Other 
strandings to specification. 


Designed for use under conditions too severe for control cables with other types of in- 
sulation which deteriorate rapidly when exposed to high temperatures. Operates without 
failure under the attack of heat, oil, grease or corrosive fumes and may be installed in 
conduit as it has ample moisture resistance. 


ROCKBESTOS 600 VOLT A.V.C. BOILER ROOM WIRE 
(Underwriters’ Type AVA) 

Sizes No. 18 to 4/0 AWG. This construction for sizes 18 to 8, sizes 6 to 4/0 
have another wall of felted asbestos next to the conductor. 

For lighting and control circuits exposed to heat and moisture, oil, grease, 
corrosive fumes or fire hazard, such as exist around furnaces, ovens, 
lehrs, soaking pits, boilers, etc., this widely used A.V.C. construction is 
ideal. Its permanent insulation will not bake brittle, crack, rot, flow or 
swell. 


BUY MORE WAR BONDS 
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Frequent rewiring jobs take time, cost 
money and slow down production. That’s why 
it doesn’t pay to take chances with wiring that 
runs around strip mills, soaking pits, forging 
presses, kilns, steam tunnels and other known 


trouble-spots. 

Rockbestos A.V.C. takes the speculation 
out of wire performance in “hot-spot” circuits. 
Its permanent asbestos insulation stands up in 
operating temperatures up to 230 F°. without 
baking or cracking. It resists heat, flame, 
moisture, grease, oil and corrosive fumes and 
it won’t rot, bloom, flow or swell. 

For long, trouble-free performance in cir- 
cuits exposed to severe operating conditions, 
install Rockbestos A.V.C. 122 standard con- 
structions give you a wide range of selection. 

When ordering or inquiring, please furnish 
CMP allotment number or symbol and cer- 
tification. For complete information and 
samples, write nearest branch office or: 


Rockbestos Products Corporation, 961 Nicoll Street 
New Haven 4, Connecticut 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. 
LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


49 





LOUIS MOSES 


PHILADELPHIA DISTRICT 


R. E. BOBBITT 


BIRMINGHAM DISTRICT 


J. F. BLACK 


BUFFALO DISTRICT 








NEW DISTRICT CHAIRMEN, A. I. S. E. 


W. T. Adams, after graduation from Hiram College, joined 
the Ohio Power Company in 1919 in test and construction 
work. In 1920 he moved to the Berger Manufacturing Com- 
pany at Canton, Ohio, where he worked in various depart- 
ments until that company became a part of United Alloy Steel 
Corporation. After four years in the claim department of the 
latter company, Mr. Adams joined the Moock Electric Com- 
pany as sales manager. In 1933 he joined the purchasing 
department of Republic Steel Corporation and is now in charge 
= electrical purchases, with headquarters in Cleveland, 
Ohio. 


= F. Black received his elementary schooling in the Enid, 
Oklahoma, city schools, and attended the United States Naval 
Academy, class of 1926. He started in the steel business as 
pipefitter helper at Bethlehem Steel Company’s Sparrows Point 
plant, progressing to steel shipper, labor foreman, gashouse 
foreman, general foreman of gas producers, combustion 
engineer, and general foreman of pipe mills. In 1941 he trans- 
ferred to Atlas Steels Limited, Welland, Ontario, as fuel engi- 
neer and in 1943 was made assistant works manager. 


Harold E. Phelps has worked with electric furnaces since 
1917. His early experience was with the Steel and Tube Divi- 
sion of Timken Roller Bearing Company, Canton, Ohio. He 
then transferred to Rotary Electric Steel Company at Detroit, 
Michigan, and has served as superintendent of electric fur- 
naces there since 1933. He is a past president of the Electric 
Metal Makers Guild. 


R. E. Bobbitt was graduated in electrical engineering from 
Georgia School of Technology in 1918. He then entered the 
engineering department of Magnolia Petroleum Company, 


Beaumont, Texas, and soon moved to the engineering depart- 
ment of Atlantic Steel Company, Atlanta, Georgia. In 1920 
he joined the Armour Fertilizer Works in Atlanta, returning to 
Atlantic Steel in 1922. Transferred to the mechanical depart- 
ment in 1923, he was made general master mechanic in 1939, 
in charge of mechanical, electrical and steam engineering 
departments. 


Louis Moses started work with the Cambria Steel Company 
at Johnstown, Pennsylvania, as office boy and successively 
progressed as apprentice, machinist and mechanical draftsman 
on mill and machinery construction, maintenance, etc. He 
then entered the field of roll designing, where his experience 
embraced large and small rolling mills, extending later to the 
development of the varied rolling and manufacturing facilities 
of the expanding Sparrows Point plant of Bethlehem Steel 
Company, and to the supervision of operations of the rail mill 
at that plant. 


T. R. Moxley started as an apprentice in the shops of the 
Tennessee Coal, Iron and Railroad Company in 1903 and 
worked in the mechanical and engineering departments until 
1921, when he became master mechanic of Woodward Iron 
Company’s coke plant. In 1924 he returned to the Tennessee 
Company as assistant master mechanic of sheet mills, and in 
1927 moved to Wheeling Steel Corporation as coke plant 
master mechanic. He was subsequently made assistant general 
master mechanic and in 1934 was appointed general master 
mechanic. 


Victor E. Schlossberg started with the Inland Steel Company 
in 1926 upon graduation from Rose Polytechnic Institute, 
He assumed his present duties as assistant superintendent of 
electric and power departments in December, 1930. 





W. T. ADAMS 


CLEVELAND DISTRICT 





HAROLD E. PHELPS 


DETROIT DISTRICT 
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@ Pictured below is one of two duplicate instal- 
lations recently placed in operation at two 
plants of a large steel maker. Purchaser had 
learned from experience with similar instal- 
lations in other plants that EC&M Control 
Apparatus and Control Engineering rank at 
the top for this important primary step in 
steel making. Accurate records over a 
number of years showed this control to be 
safe, economical, and efficient. 


Consult Vi 


V4 
Consult with our nearby office 


when considering control for 
Blast Furnace, Distributor- 


tops, Bell-hoists, Skip-hoists, etc. 





THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET 


CLEVELAND 4, OHIO 
* 














“Tool Steel” 


CRANE WHEELS . 
BRAKE WHEELS. 











« GEARS 
« SHEAVES 












, This can also be said 
have what it takes! That's why ot tees of ath 


there's ''never a break in a Craneload" "Tool Steel" equipped 





at the new electric steel plant in the . Cranes throughout the 
Chicago district. Say Steel Industry. 


Check up on Check up on the performance _ performance AN of your own cranes. 
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THE TOOL STEEL GEAR & PINION COMPANY 


Cincinnati 16, O. 


WHERE ““WASTE” HEAT 
GOES TO WORK 


Here's a boiler unit that provides low-cost supplementary 
steam by salvaging "waste" heat . . . that effects other worth- 
while economies in industrial plants where sufficient heat is) 
available in flue gases to warrant the generation of by-product 
steam. It's the Babcock & Wilcox Gas-Tube Boiler used in the 
mills of many large steel companies and in various process 
plants—a proper field for this type of boiler. 


Worth-while savings are made with these units in installation 
and operating costs since they occupy little space and have 
no furnace or fuel-firing equipment. Simplicity of design—a 
straight-tube boiler with gas flow through readily-cleaned 
tubes—yields economy of performance. 


B&W Gas-Tube Boilers in service are generating from 500 
pounds steam per hour to 64,000 pounds per hour at pressures 
ranging from 160 psi to 475 psi and using from 8800 to 553,000 
pounds of gas per hour at 610F to |800F inlet temperature. 


Let B&W help you with technical information and further 
details of waste-heat boiler economies—and any other phase 
of steam generation in which you may be interested. 


4 


BABCOCK & WILCOX én 


THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET NEW YORK 6, N. Y. 
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This modern room with its fingertip eoinede i is a long cry from the soaking 
pit of 1925 when Detrick installed its first cover. But it has arrived in easy 
stages of development and Detrick has made its contribution to that develop- 
ment, step by step. From the beginning Detrick considered a cover as a 
single unit and has engineered it for the job with full consideration of the 
service it has to render in each case. 

The cover is always regarded as a heat enclosure —- one which must be 
tight throughout, properly and ruggedly supported and designed with a 
view to the type of service as distinct from other furnace arches. Detred 
Tile, with its small size and intermeshed sides, helps to provide a heat-tight 
enclosure. Extra support at the outer edges helps to resist the shock of 
operation. Special wedge shapes of tile provide a ready means for quickly 
making repairs where they are most needed. This reduces maintenance cost 
and saves operation time. 

The hundreds of Detrick soaking pit covers in constant use today testify 
as to the effectiveness of the engineering involved and their record of perform- 
ance proves the economy of operation. When the subject of soaking pit 
covers comes up in your mill be sure to get in touch with Detrick for their 
suggestions. 


aacaaaad 


M. H. DETRICK COMPANY 
111 WEST WASHINGTON STREET, CHICAGO 2, ILLINOIS 


OLIVER BUILDING, PITTSBURGH, PENNSYLVANIA 


DETRICK INSULATION ... PLASTIC OF Oe 















For Hot or Cold Blooms, 
Billets and Structural 
Sections, Ferrous or 

Non-Ferrous 


As in other steel processing equipment, 
UNITED has pioneered in the development of 
high-speed saws of various types for cropping, or 
cutting to marketable lengths, all sizes of hot or 
cold billets, blooms, and structural sections. 
The fact that 95 UNITED High-Speed, Sliding- 


Frame Saws are in present use in ferrous and 


% 











2 


non-ferrous plants throughout the world, testi- 
fies to the industry’s marked preference for 
them where dependable, heavy-duty service 
is required. 

For complete technical information and rec- 
ommendations for your specific need, consult 
UNITED engineers. 


UNITED ENGINEERING AND FOUNDRY COMPANY 
PITTSBURGH, PENNSYLVANIA 


Plants at PITTSBURGH - VANDERGRIFT - NEW CASTLE - YOUNGSTOWN - CANTON 
Davy and United Engineering Company, Ltd., Sheffield, England 
Dominion Engineering Works, Ltd., Montreal, P. Q. Canada 


4tg6. 7." 


+ The Worked linger’? Decgnire and Makers of Kolbe ana! Kelling Mill Ezusement 








Bhese two 90,000 cfm Ingersoll-Rand Blast Furnace Blowers are 
installed in the new Chicago plant (D.P.C.) ot a well-known steel 
producer. They embody every refinement of design and every operat- 
ing and control feature which will contribute to economical and effi- 


cient blast air supply. 

Since 1913, when the first I-R Blast Furnace Blower was installed, 
Ingersoll-Rand has maintained its leadership in this field. More than 
30 years’ experience in building blowers of all capacities totalling several 
million horsepower is back of the highly efficient machines available 
today—machines that can be installed with the confidence that they 
will be GOOD for a long time! 


Ingersoll-Rand 


12-538 


COMPRESSORS + TURBO-BLOWERS * ROCK DRILLS * AIR TOOLS * CENTRIFUGAL PUMPS * CONDENSERS * OJL AND GAS ENGINES 
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WESTINGHOUSE ARC FURNACE 
ELECTRICAL EQUIPMENT 


Westin 


PLANTS IN. 25 CITIES. 


Euctical Jong Ah uity 


nghouse 


OFFICES EVERY WHERE 
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Years of experience in applying electrical equip- 
ment to guarantee efficient and dependable arc 
furnace operation—that’s why Westinghouse was 
chosen for this outstanding new Chicago district 
installation.’ _ 

When you select arc furnace control equipment, 
be sure to make Westinghouse your first choice. 
This holds true for the furnace transformer, the 
switchgear and the electrode control itself. Westing- 
house is the only manufacturer that makes al] three 
types of control—Balanced Beam, Rototrol Variable 
Voltage or Electronic Regulator types. For complete 
information call your nearest Westinghouse office. 
Westinghouse Electric & Manufacturing Co., Box 868, 
Pittsburgh 30, Pa. J-94652 
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PHILCO FLOTE BATTERIES 


ELIMINATE THE PROBLEM OF LOW 


CELLS IN FULL FLOAT SERVICE 





tts 








One of several 60 cell oil switch control batteries operating 
in a new and modern electric steel plant in the Chicago District. 





When Philco engineers pioneered the famous 
Floté grid, they eliminated for keeps the prob- 
lem of low cells in full float service. By casting 
the grid in a special metal, developed by Philco 
research expressly for this purpose, they changed 
the chemical reaction within the cell so as to 
remove the cause of low cells. This important 
milestone in storage battery progress is one of 
many advanced features which make Philco 
Batteries tops in efficient, trouble-free perform- 
ance and long service life. It is one of the 
reasons why so many prominent users of 
control and auxiliary power storage bat- 
teries specify Philco, over and over again. 
The Philco Battery illustrated is available 
in cell capacities from 10 A.H. to 1056 
A.H. Write for catalog. 


PHILCO CORPORATION 


N\A ; F LR 3 aS Storage Battery Division, Trenton 7, New Jersey 
< 
LP as Bins 


cm 


Specgy PHILCO STORAGE BATTERIES EY 
fq 
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New Blooming Mill and Equi pm ent 
Designed and Built by Continental 
To Speed Steel Production 









* 


Shear Depressing and Pull Back Table 
and Shear Gauge for 1000-Ton 
Bloom Shear 





Continental 
manufacture 
Carbon and 
Alloy Stee! 
Castings, Roll 
Rolling Mill 
Equipment an 
ae Special 
a Machinery 
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44” Blooming Mill 
and Manipulator 





ConTivEN TAL Founpryr & 
| Mas CHINE Ci OMPANY 


CHICAGO: PITTSBURGH 


(FORMERLY CONTINENTAL ROLL & STEEL FOUNDRY COMPANY) 


FREYN DESIGN 


Blast Furnace Stove 


PRESSURE BURNERS 








Freyn Engineering Company 


CONSTRUCTORS“ ENGINEERS — SPECIALTIES 
310 SOUTH Wratitcrve AVENUE: CHICAGO A U.S.A. 


ASSOCIATED With: —— “| 
| ASHMORE, BENSON. PEASE &4 CO.LTD., STOCKTON-ON-TEES, ENGLAAI | 
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‘Tee CAPACITY is part of America’s heritage. A experience, and brave commercial and industrial 


splendid example of it is the new electric steel undertakings. 


plant in the Chicago district. That this is the largest electric furnace plant 


Not only was it built quickly to supply high- 


ever built is a tribute to the vision of its planners. 


grade steels for important war materials, but it is | We are proud and happy to be the suppliers of the 


the last word in modern, efficient electric steel 20-inch graphite electrodes that serve all of the 


plants. plant’s nine electric furnaces. 


America’s heritage permitted such war plants to 





spring up almost overnight everywhere. ..a herit- 


age of wisdom based on research, inventiveness, KEEP YOUR EYE ON THE INFANTRY 


THE DOUGHBOY DOES Ii 









MAITOMAL CARBON COMMUN [WC 


Unit of Union Carbide and Corben Corporation 


GENERAL OFFICE. 
S$: FO bast 42, 
OVW $s ad Street, New 
rae “es SALES OFFICES: Arjan - ae Mont 12 Mk 
*% New York p i sa — ae Doh as, 
° id francisco 











The “National” and “Acheson” 
Seals distinguish products of 
National Carbon Company, Inc. 
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at the new electric steel plant 
in the Chicago district 


CONVEYORS 


help speed the flow of production 


Right: Coke breeze 
handling equipment 
which consists of 
Link-Belt track hop- 
per, belt conveyor- 
feeder, bucket eleva- 
tor to top of silo and 
duplex gate. 





Left: Link-Belt 
feeder-belt conveyor 
Part of coke breeze 
handling equipment 
shown at right. 


Link-Belt 12” pitch chain for heavy billet transfer between shear LINK-BELT COMPANY 
run out table and furnace table. Also used on cooling conveyor. Chicago 9, pjndianapolis &, Philadelphia 40, | Atlanta, 
Furnished through Continental Foundry and Machine Company. _— Glas ts gadget dae. sia hes : 
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Above — Six barteries of Surface Com- 
bustion soaking pits; four pits per bat- 
tery; a recent installation in a midwest 
steel mill. Behind each battery is its 
control cubicle from which temperature, 
pressure and combustion are auto 
matically regulated with extreme pre 


cision 


Right — Control cubicle for four Sur 
face Combustion soaking pits. Pane 
it center supplies gas fuel, and constant 
pressure combustion air, to all four pits 
Each individual panel has Micromax 
Electric Control equipment for tem- 
perature, Hays Recorder for fuel and 
uir flow and Indicator for furnace pres 
sure, and Askania fuel-feed setters. As 
explained below, control action is 
pinned to the Micromax Pyrometer. 


A Slogan For Every American 


THEY “‘instrument-eered’’ THESE PITS 
FOR FAST, ACCURATE HEATING 


The Micromax uses a Rayotube 


The designing and operating en- 
gineers who are responsible for the 
soaking pits shown above have 
worked out an unusually efficient 
way of controlling these big fur- 
naces. The entire installation 
demonstrates the extent to which 
automatic control is relied on, in 
modern installations, to maintain 
the temperature and combustion 
desired. 


Automatic control is based on 
temperature, which is regulated by 
Micromax Pyrometers —one for 
each pit. The principle is that the 
Micromax regulates combustion air, 
and the fuel (gas) is then adjusted 
to match. 


Jrl. Ad. N-33B-667(2) 


(radiated-heat) detector, installed 
in the back wall of the pit and set 
high above the floor so that the 
ingots cannot shield it from heat. 
The refractory around the Rayo- 
tube is recessed but the tube itself 
projects flush with the inside wall. 
It has a water-cooled head, and a 
safety shutter protects against un- 
expected or abnormal failure of the 
tube. Installed in this way, Rayo- 
tubes last for years. 


The Micromax, constantly meas- 
uring the temperature at the Rayo- 
tube, causes its electric drive-unit 
to throttle the furnace’s air-valve up 
or down whenever there is a change 


in temperature. An Askania Regu- 
lator measures the air supplied, and 
feeds the correct amount of gas fuel. 
Air pressure is constant; ratio of 
fuel to air can be changed at will; 
combustion is always efficient and 
temperature is held with the straight- 
line steadiness necessary to heat 
ingots to uniform consistency for 
quick, accurate rolling into billets, 
rod plates, shapes, strip or wire. 
Micromax Control can be applied 
to any modern furnace, and will 
hold it to the narrowest possible 
temperature band. If you have a 
specific temperature control prob- 
lem, an L&N engineer will gladly 
work with you on it, or send the 
appropriate catalog, as you prefer. 


LEEDS & NORTHRUP COMPANY, 4942 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS TELEMETERS 
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AUTOMATIC CONTROLS 


HEAT-TREATING FURNACES 
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Illustrated is one of two Morgan 300-Ton, 65/0’ 
Span, four-girder Ladle Cranes with 50/15-ton 
auxiliary trolley in a Mid-Western Electric Furnace 
Steel Plant. 
Efficient and dependable — such huge cranes play ih 
an important part in stepping-up steel production to JJ 
meet present-day demands. fl 
Additional Morgan equipment in this plant includes: 9 
Three 150-Ton, 65’0” Span Pouring Cranes. 
Two 150-Ton, 80’3” Span Hot Metal Charging Cranes 
MORGAN 300-TON, 65/0’ SPAN POURING CRANE 1... 200-Ton, 63'0" Span Universal Type Ingo: 
Strippers. Bec a F 
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AE STA Bar mits 


At the Chicago District's new elec- 
tric steel plant... . a Mesta 36 

Roughing Mill for supplying bil- 
lets to the 32°’ Bar Mill. The Lead- 
er, Intermediate and Finishing 


Stand of this mill are shown below 
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ern steel plant design .... 


A ONE of the most important units in the 10,000,000 
ton per year expansion program instituted by agencies 
of the United States Government in the steel industry 
is the completely integrated open hearth and electric 
furnace steel plant built at South Chicago, Illinois, 
for Defense Plant Corporation under the direction of 
Republic Steel Corporation. Intended primarily for the 
production of steel for aircraft and gun bloom appli- 
cations, the plant represents an unusual combination 
of steelmaking facilities designed to turn out a product 
of the requisite high quality from the raw materials 
currently available, all laid out so as to give a direct 
How throughout the entire process from coke plant 
and blast furnace to bar finishing and shipping. This 
plant, with its large capacity of steels so essential to 
armament production, represents security from future 
possible shortages of vital alloy steels, and provides a 
source of this material in proximity to the heavy con- 
sumption now existing in the Chicago area. 

The plant site consists of 160 acres, all within the 
city limits of Chicago, adjacent to Republic’s South 


.... geared to produce top quality steel 
from a wide range of materials, this new 
plant in Chicago is a fine example of mod- 









by 7. J. Ev 






Chicago works and extending along the east bank of 
the Calumet River. The property had been previously 
acquired by Republic for possible expansion of its exist- 
ing plant. Preparation of the site required the moving 
of the freight tracks of the Pennsylvania Railroad 
about 300 ft in an easterly direction, and the moving of 
a turning basin in the river to a new location south of 
the existing plant. This work was started January 12, 
1942, just 37 days after Pearl Harbor. The first electric 
furnace heat was tapped April 3, 1943, and the first 
ingot was rolled on the blooming mill October 20, 1943, 
a remarkable record in view of the lack of top priorities 
for the necessary equipment. 

Briefly, the plant is composed of by-product coke 
ovens, a blast furnace, four tilting open hearth furnaces, 
nine electric arc furnaces, a blooming mill, a bar mill 
and the necessary auxiliary and finishing equipment. 
Iron ore, coal, limestone and some scrap form the 
principal incoming materials. When operating at its 
nominal capacity.of 750,000 tons of electric furnace 
ingots per year, the plant will consume approximately 
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575,000 tons of coal, 720,000 tons of iron ore, and 
96,000 tons of purchased scrap. The remainder of the 
scrap (approximately 274,000 tons) is home scrap 
coming from the open hearth and electric furnaces 
and from the rolling mills. 


COKE PLANT 


Inasmuch as raw materials arrive mainly by boat, it 
was essential that sufficient storage be provided to 
carry full operations through the closed season of 
navigation. Lying along the river is a storage yard 1929 
ft long and 300 ft wide. Nominal storage capacity is set 
at 425,000 gross tons of iron ore, 157,000 net tons of 
limestone, and 275,000 net tons of coal. Three 17 ton 
unloading machines and two 15 ton bridges provide 
adequate facilities for unloading, stocking and handling 
all incoming materials. A whirler crane is also installed 
on the dock for handling miscellaneous products into 
and out of the plant. 

Coal, coming largely from a new mine developed by 
Republic near Pikesville, Kentucky, may be received 
either by rail or by water. Rail shipments are dumped 
into two 14 ft x 40 ft double compartment track hoppers, 
from where the coal can be moved by conveyors 
directly to the breaker building or to storage under the 
ore bridges. Water shipments are usually placed in the 
storage yard and then moved as needed by the reversi- 
ble conveyor leading to the breaker building. The coal 
is processed in the conventional manner at a rate of 
300 tons per hr in a breaker and a center feed reversible 
hammer mill. Crushed to a degree that permits 80-85 per 
cent passing through a 1/8 in. screen, the coal then 
passes through mixing bins, feeders and a paddle 
mixer, where the desired proportions of high and low 
volatile coals are blended, and is finally conveyed to a 
2000 ton reinforced concrete coal bin located over one 
end of the oven battery and constructed in three bays 
with four hoppers in each bay. A four-hopper coal 
charging car, equipped with a scale and traveling at 
250-300 fpm, moves the coal from bin to oven. 

Seventy-five coke ovens, of underjet high-and-low 
burner, regenerative, low differential design, provide « 









































View from the coke side of the oven battery showing the 
coal crushing and mixing stations and the coke screen- 
ing station. 


coking capacity of 1825 tons of coal per day. Each oven 
is 40 ft 754 in. long between doors, 13 ft 234 in. 
high, and 1614-1934 in. wide. When charged to a nomi- 
nal height of 12 ft, the 730 cu ft content permits a charge 
of about 18.25 net tons of coal per oven. At the nominal 
coking rate of 1 in. per hr, a coking time of 18 hr is 
obtained. The ovens are designed to be heated by 
blast furnace gas, although coke oven gas can also be 
used if desired. Twenty-nine vertical flues in the side 
walls distribute heat to each oven. Waste gases from 
the battery are discharged through a single brick stack 
275 ft high and 12 ft in diameter at the top. A dry seal 
fuel gas holder, 89 ft 3 in. in diameter x 182 ft 9 in. 
high, affords 1,000,000 cu ft of storage for blast furnace 
gas at a uniform pressure of 12 in. water column. There 
is also a 20,000 cu ft single lift holder for coke oven 
fuel gas. 

One coke pusher is provided, of 18 ft 9 in. wheel 
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(Top) Seventy-five coke ovens of underjet, high-and-low 
burner design provide a coking capacity for 1825 tons 
of coal per day. 
















(Center) View showing flushing liquor decanter with 
primary coolers in foreground and oven battery in 
background. 






(Bottom) General view of benzol plant, including refining 
stills, taken from the blast furnace high-line. 







base and 28 ft 6 in. rail span. This machine travels at a 
rate of 275-325 fpm, while the pusher ram moves at 
66-95 fpm. The machine also carries a hydraulic doo: 
lifter, a leveler bar, and a small air compressor for car 
bon removal. The coke side door machine is of hydraulic 
type with swinging head. Full travel of the pull back 
and door-lift motions require 10-12 sec. Trailer type 
coke guides with retracting racks are provided. 

Coke discharged from an oven is received in a 40 ft 
quenching car which is moved by a 20 ton electric loco- 
motive to the quenching tower, a 50 ft x 20 ft brick 
structure 52 ft high, lined with salt glazed vitrified 
brick. The 10,000 gal overhead quench tank is filled by} 
one of two 1500 gpm pumps. 

The quenched coke is dumped on a 135 ft brick- 
surfaced coke wharf, from where a belt conveyor 
carries it to the screening station. Here normal practice 
calls for four sizings: furnace coke, through 3% in. and 
over 2 in. screens; nut coke through 2 in. and over 
34 in. screen; pea coke, through °4 in. and over 4 in. 
screens; and breeze, through 14 in. screen. Each size 
may be discharged through separate hoppers into 
railroad cars. Coke to be used in the blast furnace is 
usually moved by belt conveyor from the screening 
station directly to the furnace bins. Coke handling 
equipment has a capacity of 125 tons per hr. 

Complete equipment is installed for the recovery of 
the usual by-products from 2050 tons of coal per day. 
There are two turbo-exhausters, each with a capacity 
of 14,000 cfm (19,000 cfm maximum). Electrical pre- 
cipitators remove tar from the gas. 

Ammonia is removed from the gas by scrubbing it 
with weak sulphuric acid in a tower scrubber. Recovery 
is in the form of large crystal ammonium sulphate. 

A wash oil circulation of 17,000 gallons per hr (200 
gal per ton of coal) recovers the light oils, which may 
then be refined into motor benzol, industrial pure 
benzol, industrial pure toluol, industrial xylol, solvent 
naphtha, crude heavy solvent and naphthalene. 

The gas is purified by soda ash, 90-95 per cent of the 
H.S being removed from gas of approximately 475 
grains per 100 cu ft initial content. 

Equipment is provided for the absorption of phenol 
from weak ammonia liquor, using light oil, treating the 
phenolized light oil with caustic soda to form carbolate, 
decanting the light oil and concentrating the carbolate 
to a 50 per cent solution for shipment. Equipment is 
also installed for the recovery of pyridine from the 
circulating ammonia liquor. 

Under normal operation, by-products average about 
10,600 cu ft of coke oven gas, 9 gallons of tar, 3.6 gal 
of light oils, and 25 lb of ammonium sulphate per ton 
of coal. 
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General view of the unit for the recovery of ammonium 
sulphate. 


BLAST FURNACE 


The blast furnace, which is rated at 1250 net tons 
per day, has a 27 ft hearth, a 30 ft bosh, and a 20 ft 
stockline. The total height of 97 ft 7 in. is composed 
of 11 ft 8 in. crucible height, 12 ft 9 in. bosh height; 
7 ft 6 in. straight section; 58 ft inwall section; and 7 ft 
8 in. stockline section. The iron notch is located 2 ft 2 in. 
above the furnace bottom, the cinder notch 4 ft 8 in. 
above the iron notch, and the tuyeres 3 ft 4 in. above 
the cinder notch. The bosh angle is 83°-17'-26’, 
while the inwall batter is 1.0345 in. per ft. The furnace 
is supported by 9 structural columns. 

Brickwork is carried down 18 ft below the furnace 
bottom to the concrete pad. The furnace lining is 42 in. 
thick in the crucible, 30 in. thick in the bosh, and 52 in. 
thick in the inwall section. The stockline section is 
protected by cast iron wearing plates. Cooling plates 
are carried up into the inwall section for about one 
third of its height. Above this, a layer of thermal insula- 
tion separates the lining from the furnace shell. 

The big bell, 15 ft in diameter, has a slope of 50 degrees. 
The small bell is 6 ft in diameter. Both bells are operated 
by pneumatic hoists controlled from motor-operated 
valves. The double skip is operated by a two-motor 
drive under constant potential control. 

The filling of the blast furnace is governed by a con- 
trol system governing the filling of the skip car with 
coke, the starting of the skip hoist, the operation of the 
revolving distributor, small bell, large bell, stockline 
recorder, coke screens, coke scales, coke measuring 
hopper gates, breeze conveyor and breeze hoist. 

The control for the foregoing equipment is con- 
centrated in four panels located in the hoist house, 





which is the location of the skip hoist, pneumatic bell 
hoists and stockline recorders. In the stock house is a 
master panel equipped with signal lights and push- 
buttons, by means of which the scale car operator is 
able to observe the operation of the equipment and 
initiate the starting of the skip hoist for loads other 
than coke. Transfer switch equipment is provided so 
that any portion or all of the furnace charging equip- 
ment can be manually controlled, if desired. 

Two measuring hoppers are provided which are 
equipped with scales and so arranged, that coke is auto- 
matically screened into them after they have been 
emptied. The measurement of coke is determined by 
weight or by volume, as desired. Volume measurement 
is determined by means of electrodes placed at the top 
of the measuring hoppers. The coke is charged from the 
measuring hoppers into the skip car automatically 
according to a schedule set up by selector switches on 
the control panel. 

The skip is automatically started after being loaded 
with coke. When the skip car is loaded with ore or stone, 
it is started by means of a push-button on the scale car 
master panel. The revolving distributor and small bell 
are automatically sequenced and programmed to 
operate in conjunction with the skip. The large bell 
automatically operates after a selected number of 
small bell dumps. 

The coke breeze from the vibrating screens drops 
onto a conveying belt which discharges into a receiving 
hopper for a small breeze skip hoist. When sufficient 
breeze has collected in the skip car to contact electrodes 
on the mechanism, the skip car is automatically started, 
carrying the breeze to a receiving bin where it is 
dumped, after which the car automatically returns to 
the loading pit. 

































































Rated at 1250 tons per day, the blast furnace has a 27 ft 
hearth and is blown through 18 tuyeres. 
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Blast furnace stock bins are constructed of reinforced 
concrete, with gratings, and working parts of steel. 

Blast is furnished to the furnace by either of two 
turbo-blowers, each rated at 90,000 cfm at 30 psi pres- 
sure. Blast heating is effected in three stoves, 25 ft x 
114 ft 6 in., each containing approximately 210,000 
sq ft of heating surface composed of 2 in. flues. An 
automatic mixer valve provides controlled temperature 
of the blast going to the furnace. A 4 ft 6 in. bustle 
pipe distributes hot blast to the 18 tuyeres. 

Furnace uptakes are combined into two downcomers 
7 ft in diameter leading into a dust catcher 29 ft in 
diameter. From the dust catcher, blast furnace gas 
passes through a tower type wet washer and on through 
two electrical precipitator units. 

From the cast house, two slag pits extend for a dis- 
tance of 190 ft. The greater part of the blast furnace 
slag is tapped directly into these pits, allowed to harden 
and then loaded by power shovel into trucks or cars. 
A portion will be processed for the production of light- 
weight aggregate for thermal insulation. 

Dust-laden water (about 3000 gpm from the tower 
washer and 1000 gpm from the precipitators) flows to a 
thickening basin 105 ft in diameter, 7 ft 6 in. deep at the 
sidewalls and 15 ft deep at the center. The motor- 
driven leveling bar revolves in the settling basin at a 
speed of !/ig rpm. With the basin’s proportions of 
about 2 sq ft of area per gpm, the overflow from the 
thickening basin carries not more than 15 grains of 
dust per gal. Two 8 in. pressure type diaphragm pumps 
handle the sludge from the thickening basin at rates 
up to 80 tons of solids per 24 hr. 

Located near the blast furnace is a sintering plant 
designed in accordance with latest developments in 
this practice. This plant is one of five similar sintering 
plants installed in various districts of the corporation, 
with the exception that it has a reinforced concrete 
building instead of structural steel in order to conserve 
steel, and also is provided with a disc type filter for 
receiving sludge from the thickener, this filter deliver- 
ing the filter cake directly onto the belt conveyor system 
and thence to the pug mills and the sintering machine. 

The sintering machine has 12 wind boxes with an 
overall length of 89 ft 14% in. from centerline of the 
drive shaft to centerline of discharge. The machine has 
a speed range of 3.4 to 10.2 fpm. The sintering fan is 
100,000 cfm capacity, at 24 in. static pressure and is 
driven by a 600 hp, 720 rpm synchronous motor. 

Raw materials are elevated from track hoppers by 
means of belt conveyor and then charged onto a 5 ft x 10 
ft vibrating screen. Provisions have been made for the 
possible future installation of a spare screen. After 
screening the raw materials are discharged onto a 30 in. 
belt conveyor operating at a speed of 260 fpm. This 
belt conveyor is provided with a tripper which dis- 
charges into any one of 5 large capacity storage bins 
within the sintering plant building. Underneath these 
bins are provided disc type feeders discharging onto a 
30 in. conveyor operating at a speed of 260 fpm. An 18 
in. wide conveyor operating at a speed of 180 fpm 
collects the dust from under the dust catcher and suc- 
tion main. Raw materials, filter cake and return fines 
are conveyed to the pug mills by means of a 24 in. 
conveyor operating at a speed of 260 fpm. Two pug 
mills are provided and these discharge onto a 24 in. 
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Electrical precipitator units perform final gas cleaning 
following a tower type wet washer. 


conveyor operating at 260 fpm, and in turn discharges 
to the swinging spout feeding into the entry end of the 
sintering machine 

Sintering machine pallets are of cast iron provided 
with forged steel wheels mounted on tapered roller 
bearings and provided with grease seals and lubricating 
fittings for hand grease gun. Special attention was given 
to the quick replacements of these wheels. 

All motors with the exception of that driving the 
sintering machine and those driving the disc type 
feeders are 440 volt, 3 phase, 60 cycle. The sintering 
machine drives and disc type feeder motors are 230 
volt d-c. All control panels are located in a dust-tight 
control room and provided with filtered air which is also 
piped for cooling the main fan motor. Designed for a 
capacity of 1000 tons of sinter per day, the sintering 
machine under normal operation receives about 30 gross 
tons of coke breeze, 130 gross tons of flue dust from gas 
cleaning equipment, and 1150 tons of fine iron ore. The 
product, containing about 60 per cent iron, is distributed 
approximately 77 per cent to the blast furnace, 18 per 
cent to the tilting open hearths and 5 per cent to the 
electric furnaces. 

Auxiliary equipment ac the blast furnace also in- 
cludes a stationary wheel pig machine, 160 ft long 
between sprockets, with 2 ft chain links. Designed with 
a double strand structure, it is equipped at present with 
only a single strand which runs at speeds of 10-52 fpm, 
giving a capacity of 5 tons per minute with 100 lb pigs. 


OPEN HEARTH FURNACES 


All melting facilities are housed in one building 1470 
ft long x 188 ft wide, total for two bays and a leanto. 
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Bins to accommodate the many alloys used in the fur- 
naces are placed along the floor in the leanto, where 
two 5 ton floor operated stock bin cranes provide han- 
dling facilities. These alloy bins are filled direct from 
cars spotted on a track just outside the leanto on the 
stockhouse floor. Four charging machines (three of 
71% ton, one of 5 ton) and a 10 ton overhead charging 
machine serve both the open hearths and the electric 
furnaces. Two 150 ton hot metal cranes handle hot 
metal into the furnaces, and there are also two 25 ton 
cranes for miscellaneous work. 

A totally enclosed stockhouse 1475 ft long and 104 ft 
wide parallels the melt shop along the charging side. 
About one-half of the building width (next to the melt 
shop) is devoted to an elevated floor level with the melt 
shop floor. Three standard gauge tracks are installed 
on this floor, with three cross-overs onto the charging 
floor. Automatic track scales are installed in these tracks 
to weigh the cars as they pass over. The low level 
ground floor is devoted to storage of scrap as well as 
limestone, burnt lime, dolomite, ore, fluorspar, roll 
scale, loam, etc. Chutes carry the latter materials from 
the high level to their respective bins on the lower level. 
Three 15 ton cranes with center cabs handle the various 
materials, which are placed directly into the charging 
box drag on the upper floor level. 

Four tilting open hearth furnaces, each 250 tons 
holding capacity, receive the hot metal of known analy- 
sis, which is brought from the blast furnace in five 150 
ton bottle type hot metal cars and poured into hot 
metal ladles. With a 70 per cent hot metal charge, these 
furnaces oxidize out the impurities, preparing a molten 
steel which can be tapped off for electric furnace charges 
as it is needed. Thus, the iron from the blast furnace 
need not be low in phosphorus. In fact, the plant is de- 
signed metallurgically to handle as high as .90 per cent 
phosphorus in the iron, although .30-.35 per cent pre- 
vails at present. 

Production from the four open hearth furnaces aver- 
ages about 1600 tons per day. 

The open hearth furnaces, with hearth dimensions of 
14 ft 6 in. x 42 ft, are each composed of a tilting section 


Paralleling the melt shop is an enclosed stockhouse with 
two floor levels, providing storage for scrap, dolomite: 
limestone, burnt lime, fluorspar, etc. 








mounted between two stationary port sections. The 
tilting section, 54 ft long between the water-cooled chills 
at each end, is carried on three longitudinal box sec- 
tion girders which are supported by two cast steel 
rockers 24 ft apart and of 15 ft 6 in. radius. The rockers 
in turn bear on rollers, so that, through the action of 
two screw drives driven by two 100 hp motors, the fur- 
nace may tilt through a range of 28 degrees forward for 
tapping and 12 degrees backward for slagging. 

Five doors, 3 ft 6 in. high x 5 ft 3 in. wide, are spaced 
on 8 ft 8 in. centers along the charging side of the furnace. 

Each port section is 20 ft long, and so constructed 
that the port castings form a rigid binding for the ends 
of the ports and also give suitable support for the chills 
and water cooled parts. There is a 3 in. space (more or 
less) between the ports and the tilting section of the 
furnace. 

Single slag pockets on each end are 10 ft 6 in. x 28 ft 
91% in. x 16 ft 71% in. high. On each end of the furnace 
there are two regenerator chambers, 10 ft wide x 25 ft 
long and containing special checkerwork to a depth of 
12 ft 3 in. Both chambers are at present used for pre- 
heating air. 

A fire-tube waste heat boiler is installed in connection 
with each furnace. Forced and induced draft is provided 
by suitable fans, and waste gases are disharged through 
brick stacks 175 ft high and 7 ft 6 in. in diameter. 

Water-cooled combination burners introduce fuel oil 
and coke oven gas through each end of the furnace. 
Complete furnace control equipment offers control of 
furnace pressure, gas flow, oil flow, air flow, atomizing 
steam and furnace reversal on a time cycle. 

The open hearth was inserted in the production cycle 
of this plant in order to provide for the electric furnaces 
a low phosphorus charge of a known analysis — a 
material difficult to obtain with the prevailing scarcity 
of scrap. At the same time, the molten charge decreases 
the time of heat in the electric furnaces, thus increasing 
their productive capacity. This method had already been 
proven in the Canton, Ohio, plant of Republic, where 
molten open hearth metal was in use as an electric 
furnace charge. 


Four 250 ton tilting open hearth furnaces prepare a molten 
steel which is tapped off as needed for electric furnace 
charges. 
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View of a tilting open hearth from the tapping side. This furnace has hearth dimensions of 14 ft 6 in. x 42 ft. 


Again because of scrap shortage, the use of a high 
iron charge to the open hearth appeared necessary. In- 
asmuch as high iron charges require slag flushing, 
particularly with high phosphorus, high sulphur iron, 
the tilting type of open hearth seemed particularly 
desirable. 

The hot steel tapped from the open hearths is low in 
phosphorus, sulphurand silicon, somewhat higher (about 
10 points) in carbon than the product to be made in the 
electric furnace, and sufficiently hot to prevent freezing 
on the bottom of the arc furnace. The molten steel is 
usually charged into the electric furnace through the 
charging door, using a brick lined spout just as in 
charging hot metal into the open hearths. 


ELECTRIC FURNACES 


In line with the open hearth furnaces are 9 tilting 
basic arc furnaces, with shells of welded construction 
20 ft diameter and 11 ft high, and capable of taking a 
charge of 80-90 net tons. The hearth of the furnace is 
built up of rammed magnesite material, side walls, 18 in. 
thick, are of metal-encased magnesite brick and the 
roofs are of 12 in. silica brick. Roof life averages about 
35 heats, while the basic side walls last for about 200 
heats. 

The furnace rests upon a double rocker of 14 ft 9 in. 
radius and is tilted through an arc of 40 degrees forward, 
18 degrees backward through crank action by a 33 hp 
d-c motor. The rockers have been spread apart suffi- 
ciently (13 ft 6 in.) so that the slag ladle can pass under 
the furnace from the pouring pit to the back for slagging 
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off. A brick enclosure is placed around the slag ladle to 
keep splashes or spills out of the furnace cellar. A slag 
apron beneath each furnace protects the tilting mech- 
anism from slag. 

Water cooling is applied to the furnace doors, door 
jambs, door frames, electrode glands, electrode holders 
and bus tubes. 

Power is introduced to the furnace through three 
20 in. graphite electrodes spaced around an electrode 
circle of 5 to 5% ft diameter. Flexible lead cables, each 
phase consisting of thirty-two 1,750,000 circular mil 
cables, connect the furnace to the transformer leads. 
Furnace transformers are of 12,500 kva capacity, oil 
immersed, water cooled, 12,000 volt primary. Five of the 
transformers have external steel-tubed heat exchangers, 
dictated by wartime scarcities. Transformer taps may 
be selected so as to obtain seondary voltages of 275, 260, 
245, 230 and 215 with full capacity, and 200 and 185 
with reduced capacity, all with the primary connected 
in delta, and correspondingly lower voltages (58 per 
cent) with the primary in Y-connection. With a second- 
ary voltage of 275, inherent reactance of the trans- 
former is 44% — 5 per cent. Furnace control consists of 
balanced arm regulators. 

A motor operated no-load tap changer affords an 
immediate choice of five voltages, three on delta con- 
nection and two in Y-connection, giving a sufficient 
range for the requirements of melting and refining the 
heat. The tap changer is mounted in oil in a separate 
compartment bolted to the side of the transformer tank. 

Metal cubicles house removable draw-out three pole, 
single throw air circuit breakers, rated at 15,000 volts, 
with an interrupting capacity of 250,000 kva at 12,000 
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Nine tilting basic arc furnaces, with shells 20 ft in diam- 
eter, produce the finished steel. Each furnace is pro- 
vided with a 12,500 kva transformer. 


A 
Furnace foundations have been so designed that a slag 


ladie on a car can pass under the furnace from the 
pouring pit for convenience in slagging off. 


volts and a one second rating of 50,000 amp. Motor- 
operated disconnect switches are rated at 1200 amp, 
15,000 volts. These air breakers are intended only for 
operating purposes and are backed up by oil circuit 
breakers located out in the main substation and in- 
tended for overload protection. 

When operating with cold charges, the time of heat 
averages about 9.8 hr, tap to tap. The time between 
heats averages 1.1 hr for repairing bottom and charg- 
ing. A production rate of 8.4 tons per furnace hr is 
maintained, and power consumption is about 570 kwhr 
per ton of ingots. Electrode consumption averages 
approximately 11 lb per ton of ingots. With hot metal 
charges, time of heats ranges 4-5 hr, power consumption 
is about 300 kwhr per ton, and electrode consumption 
is 5-6 lb per ton. Molten steel from the open hearths is 
sufficient for only about 70 per cent of the electric fur- 
nace charge. The remainder of the charge material is 
home scrap. However, hot and cold charges are not 
mixed in the same furnace. Electric furnace charges are 
either molten steel or cold scrap. 

Double slag practice is generally used on both cold 
and hot charges. Approximately 45 lb of limestone is 
used per ton for the oxidizing slag, with 50 lb of burnt 
lime per ton being used for additions and for the second 
slag. Consumption of other fluxing materials includes 
11 lb of fluorspar, 10 lb of coke and 3 lb of silica sand 
per ton of ingots. Bottom patching consumes about 40 
lb of roasted dolomite, 4 lb of grain magnesite and one 
lb of chrome ore per ton of ingots. 


Crane facilities in the pouring pit include two 300 ton 
ladle cranes, three 150 ton ladle cranes, all with aux- 
iliary hoists, and one 10 ton repair crane. Two transfers 
permit the moving of hot open hearth metal from the 
pouring pit bay to the charging floor bay, where the 
ladles may be reached by the hot metal cranes for trans- 
portation to the electric furnaces. A control chemical 
laboratory is located on the melting floor level near the 
electric furnaces. A spectrograph is installed here for 
rapid determination of residual alloys in both open 
hearth and electric furnace melts. The floor laboratory 
is connected to the main chemical laboratory by pneu- 
matic carrier tubes and by telautograph. 


IRON AND STEEL ENGINEER, OCTOBER, 1944 





». Motor- 
200 amp, 
1 only for 
vil circuit 
1 and in- 


1e of heat 
» between 


570 kwhr 
averages 


sumption 
sumption 


iaterial is 
s are not 
larges are 


both cold 
1estone is 


he second 
includes 
ilica sand 
about 40 
> and one 


‘o 300 ton 
rith aux- 
transfers 
from the 
where the 
for trans- 
chemical 
| near the 
here for 
oth open 
aboratory 
by pneu- 


BER, 1944 


Ingots are teemed either directly or by double pour- 
ng, according to metallurgical specifications. Three 
sizes of ingots were planned to cover the entire product 
range of the plant: 20 in. x 23 in. x 80 in., 7000 Ib; 25 in. 
x 25 in. x 80 in., 10,000 Ib; and 35 in. x 35 in. x 148 in., 
34,160 Ib. All of these are hot-topped, big-end-up type, 
for killed steels. Moulds are usually heated to 250-300 F 
and sprayed with powdered corn sugar (about one 
pound per mould) which melts into a glazed coating. 
Mould preparation is carried on in a special building 
132 ft wide x 454 ft long, provided with three 15 ton 
cranes and two mould dumpers. A platform 25 ft wide 
extends the length of the building, providing access to 
the tops of the moulds for spraying, setting the hot 
tops, etc. 

Two 200 ton push-pull type overhead strippers of 
63 ft span, with 15 ton auxiliary hoists, are located in 
the stripper building, which is 254 ft long x 71 ft wide. 

Slag from the melting operations is taken in the 
ladles to the slag building, 83 ft x 300 ft and equipped 
with one 15 ton and one 30/15 ton crane. Here the slag 
is dumped and broken up with a drop ball. Recoverable 
scrap is reloaded by magnet and returned to the open 
hearth stock house. Refuse is loaded by bucket into rail- 
road cars and removed to the dump. About 5000 tons 
per month of open hearth slag is charged into the blast 
furnace. 


BLOOMING MILL 


Ingot heating facilities consist of six rows of one-way 
fired recuperative soaking pits of four holes each. Each 
hole, 8 ft 2 in. wide x 25 ft long x 14 ft deep above the 
coke bed, is provided with a silicon-carbide tubular 
recuperator to heat combustion air to a temperature of 
700 F, the air being drawn through the recuperator by 
a blower rated at 31,000 cfm, 3% in. water column at 
700 F. Coke oven gas or a mixture of natural gas and air 
of 550 Btu per cu ft is introduced through a single 
burner near the top of one end wall, the flame traveling 
out over the tops of the ingots, turning down and mov- 
ing back around the ingots to flue openings located 
near the bottom of the same end wall. A brick stack 
125 ft high vents waste gases from each row of pits. 
Each pit is designed to take twenty 20 in. x 23 in. 
ingots, sixteen 25 in. x 25 in. ingots, or five 35 in. x 
35 in. ingots. The unusual depth of these pits was 
dictated by the length of the large 17 ton ingots, as well 
as the necessity of some “‘saddening”’ operations. 

Based on alloy steel ingots with 2% hr track time, 
heating times are tentatively set at 8 hr for 20 in. x 
23 in. ingots, 10 hr for 25 in. x 25 in. ingots and 20 hr 
for 35 in. x 35 in. ingots, one-third of this time being 
devoted to heating and two-thirds to soaking. Complete 
control equipment affords automatic regulation of fur- 


Soaking pits, 8 ft 2 in. wide x 25 ft long x 14 ft deep, are of recuperative design and fired with coke oven gas or a mixture of 


natural gas and air. 







































Each block of pits has a central panel board providing 
automatic control of furnace temperature, furnace 
pressure, fuel-air ratio and preheated air temperature. 


nace temperature, furnace pressure, fuel-air ratio and 
preheated air temperature. 

Ingots are handled into and out of the pits by 15 ton 
stiff leg pit cranes. Heated ingots up to 17,600 lb in 
weight are placed in a side-dump ingot buggy which 
travels the length of the pit furnace building at speeds 
up to 650 fpm and conveys the ingot to the mill table. 
The larger ingots are conveyed directly to the table by 
pit crane. 

The building housing the soaking pits makes an 
oblique angle with the mill building because of the shape 











of the plant property. Hence, the first table unit is a 
skew table 14 ft long with 7 rollers 54 in. long, 18 in. in 
diameter at the small end and 21 in. in diameter at the 
large end. Following the skew table is the ingot delivery 
table and mill approach table. 

The primary blooming mill is a 44 in. two-high 
reversing unit, with closed top type housings mounted 
on cast steel shoes which are in turn mounted on heavy 
cast steel cross ties. The housings, with each post offer- 
ing an area of 550 sq in, are tied together by cast steel 
separators and rolled steel tie rods. Two cast steel cyl- 
inders are mounted directly in the roll housings and sup- 
port an overhead cross beam from which hang steel 
suspension rods connected to the top roll carriers. This 
roll balance is operated by a 500 psi hydraulic system 
which contains an accumulator of the ballast type, 
24 in. in diameter with a 9 ft stroke. The rolls are 96 in. 
body length and run in composition roll neck bearings. 

Mill screws, 15 in. in diameter with a 2 in. pitch, and 
driven by two 150 hp motors, operate in high-tensile 
bronze screw boxes, giving a maximum top roll lift of 
46 in. at a maximum lifting speed of 25 fpm. The entire 
screwdown mechanism is equipped with roller bearings. 
Two large dial indicators, calibrated in inches and sixty- 
fourths, respectively, show the roll position. 

Two solid forged steel feed rollers, 20 in. in diameter, 
are mounted in each side of the mill housings, each pair 
driven by a 50 hp d-c mill motor. Front and back mill 
tables are 32 ft 8 in. long, composed of 15 rollers, 20 in. 
x 106 in., on 2 ft 4 in. centers, each table being driven 
by two 150 hp motors. 

Rolls may be changed, one at a time, by means of a 
rack type roll changing rig through the housing window 
which is 4 ft, 2 in. wide. 

Two ratk operated cast steel side guards 27 in. high 
are provided on each side of the mill, driven by four 
150 hp d-c mill type motors so as to give a maximum 


The 44 in. reversing bloom- 
ing mill uses rolls of 96 
in. body length, running 
in composition bearings 
and hydraulically bal- 
anced. 
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The 44 in. mill is driven by a 7000 hp motor (above) which 
receives power from four 2000 kw generators (below). 


A:hot scarfing machine is placed in the blooming mill line, 
designed to desurface four sides,of the blooms or 
slabs at one time. (below). 


speed of 100 fpm. Tilting fingers, on the entry side only, 
operate at 30 strokes per min, driven by 75 hp motors. 

Mill pinions are of cast alloy steel, 44 in. pitch diam- 
eter and 66 in. face, with 20 double helical cut teeth. An 
individual 2000 gal circulating oil system provides lubri- 
cation for the teeth and babbitt bearings of the pinion 
set. 

The mill is driven by a 7000 hp, 40-100 rpm, 700 volt 
motor, which receives power from a motor-generator set 
consisting of four 2000 kw generators driven at 514 rpm 
by a 5500 hp, 6600 volt wound rotor motor. The gener- 
ators are shunt wound, compensated with differential 
and cumulative series fields for load balancing. The set 
carries a steel plate flywheel 146 in. in diameter, of 24 in. 
face, and is controlled by a liquid slip regulator. 

The exciter set consists of a 125 kw unit for the re- 
versing motor, a 125 kw unit for the foyr generators, a 
45 kw dynamic braking set and a 200 hp drive motor. 
A pilot exciter set is also used in the reversing motor 
control, so designed that generator voltage is controlled 
by a pilot exciter which controls an exciter connected to 
and supplying excitation for the generator fields. Motor 
field excitation is supplied from another exciter con- 
nected to the field and also controlled by a pilot exciter. 
The mill master switch is used to control the pilot ex- 
citers so that generator voltage and motor field strength 
are varied as required to fill the requirements of the 
reversing service. 

Auxiliaries of the 44 in. mill operate under variable 
voltage control, their drives receiving power from two 
6-unit motor generator sets: 

One 150 kw unit for manipulator racks. 

One 150 kw unit for mill tables. 

One 350 kw unit for bloom shear. 

One 150 kw unit for screwdown. 

One 50 kw unit for feed rolls. 

One 1000 hp, 1200 rpm, 6600 volt synchronous drive 
motor. 

These variable voltage units are differentially com- 
pounded and are controlled by two 5-unit pilot exciter 


sets. 





Car type furnaces are used for slow-cooling large blooms. 
aA 


A 72 in. hot saw with 5 ft stroke is installed in the bloom- 
ing mill line. 


All of the foregoing drive equipment is located in the 
44 in. mill motor room, as is the necessary switching and 
control equipment, one 1500 kva auxiliary motor- 
generator set and a 2000 kva transformer bank. All ro- 
tating equipment is ventilated by a down-draft recircu- 
lating system, which also supplies cool air to the mill 
auxiliary drives operating under variable voltage. Con- 
trol equipment is, for the most part, mounted on slate 
panels which were assembled and wired at the factory. 

Following the 44 in. mill at a distance of 931 ft is a 
hot scarfing machine, designed to simultaneously desur- 
face four sides of stock ranging from 7 in. to 14 in. 
square or slabs up to 16 in. wide x 14 in. thick. The 
machine operates at speeds of 70-200 fpm, and takes a 
cut 35-4 in. deep. A hood and stack are installed to 
remove smoke and fumes from the machine, and water 
jets at a pressure of not less than 100 psi remove the 
slag. A cycle of 38 sec per bloom, including positioning, 
may be maintained. Consumption of oxygen and acety- 


lene. depends on the speed of the stock through the 


30-R 


machine and the number of nozzles used which varies 
withthe size of the stock. 

The large ingots are usually rolled to 18-24 in. blooms 
and are removed from the mill table by overhead crane 
immediately following the scarfing machine, being 
placed on a transfer car which carries them to an adjust- 
able oxy-acetylene cutting station for cropping, and 
then to burial pits for slow cooling. Seventeen pits 72 ft 
x 10 ft and eight pits 48 ft x 10 ft provide coverage for 
64 heats of large gun blooms, and allow a cooling cycle 
of as much as 20 days. Four car type cooling furnaces are 
also installed for large blooms, using a cycle of 10-13 
days. Seven burial pits, 60 ft x 8 ft x 8 ft, with movable 
partitions, will cover 28 heats of small gun blooms, 
where the cooling cycle approximates 14 days. All of 
these pits are above ground. 

After the cooling cycle, gun blooms are sorted, tested, 
chipped and shipped. 

About 56 ft along the mill line from the scarfing ma- 
chine is a 1000 ton bloom shear, of downcut, start-stop 
design. This shear is driven by two 350 hp d-c motors 
under variable voltage control, and is capable of cutting 
product up to 14 in. x 16 in. There is a motor-operated 
retractable chute at the lower knife of the shear for 
receiving test pieces and depositing them at the out- 
side of the shear frame. A shear gauge of single screw 
type, measures bloom lengths up to 21 ft. The maxi- 
mum bloom size which can be cropped on the shear is 
14 in. x 16 in. Crop ends are conveyed directly into 
crop cars. 

A 72 in. hot saw of 5 ft stroke is also installed, with a 
knife head type gauge for lengths up to 21 ft. Test piece 
chutes are placed at each side of the saw blade. 


BAR MILL 


Following the hot saw in the mill line is a push-off 
which moves blooms from the mill table on to a bloom 
transfer running at right angles to the table, over which 


A chain type transfer carries steel from the blooming mill 
table to slow-cooling pits or to the charging table of 
reheating furnaces. 
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An unusual number of slow-cooling pits are installed, dictated by the grades of steel for which the plant was designed 
A transfer car carries steel from the chain transfer to the pits. 


material intended for further rolling is usually moved. 
This transfer, which is about 225 ft from the 44 in. mill, 
consists of two sections of 5-strand chain conveyor. The 
first section, 86 ft 6 in. long x 17 ft 2 in. wide, is of bar 
type chain with stationary dogs at 12 ft spacings, while 
the second section is 46 ft long. The two sections overlap 
each other 10 ft to permit the gathering of billets if 
desired. This overlap is in line with the charging table 
of the reheating furnaces, so that blooms may be run off 
the transfer for direct charging into the furnaces should 
the nature of the product permit this practice. 

The bloom transfer discharges on to a transfer car 
which runs the length of an installation of burial pits 
consisting of 50 slow-cooling pits below ground, 50 ft x 


A continuous convection oven is provided to preheat cold 
blooms if necessary before scarfing. 


8 ft x 8 ft, with movable partitions. A coverage of 150 
heats is thus provided, giving, with normal operations, 
a possible cooling cycle of as much as 7 days. After cool- 
ing, blooms for rerolling are sorted, tested and shipped 
or scarfed. A pusher type preheating oven, 22 ft. 8 in 
x 60 ft, may be used to raise the temperature of cold 
blooms to about 600 F before scarfing, should the grade 
of steel require it. Swing frame grinders are installed for 
surface conditioning of grades of steel that may not be 
chipped or scarfed. Four pickle tanks, 72 ft x 6 ft, and a 
rinse tank, 25 ft x 6 ft, provide facilities for pickling part 
of the bloom before conditioning. 

Reheating facilities consist of two continuous triple- 
zoned furnaces, with hearth dimensions of 22 ft x 70 ft. 
Of this length, 13 ft 6 in. is taken up by a soaking zone, 
top fired with gas through 8 burners. Six combination 
gas-oil burners are installed in the top heating zone and 
six more in the bottom heating zone. Air for combustion 
is preheated to about 600 F in tubular silicon-carbide 
recuperators. A fan rated at 40,000 cfm at 31% in. water 
column and 600 F pulls the air through the recuperator. 
Automatic control is supplied for fuel-air ratio, furnace 
pressure, soaking zone temperature, and recuperator 
temperature. Waste gases are discharged through a 
150 ft brick stack. 

Each furnace is estimated to have a capacity of 65 net 
tons per hr of 14 in. x 14 in. carbon steel blooms or 52 
tons per hr of similar alloy stock, with a fuel consump- 
tion of about 1,500,000 Btu per ton. 





In charging cold blooms (which is the usual practice), 
the material is placed on a central charging table, from 
which it is pushed forward on to the furnace charging 
table, 89 ft 7 in. long, running across the back end of the 


reheating furnaces. The bloom is then carried on the 
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Two continuous triple-zoned furnaces reheat steel for rolling in the secondary mills. Fired with gas or oil and with hearth 
dimensions of 22 ft x 70 ft, each furnace is rated at 65 tons of cold carbon steel per hr. 


charging table to the desired furnace, where rack type 
pushers move it into the furnace. ad 


Under the action of the furnace pushers, the reheated 
bloom is discharged from the front end of the furnace 
and then moved over tables to the secondary mills. 

Roughing of rerolled material is accomplished in a 
36 in. two-high reversing mill, with cast steel open top 
housings, located in line with and 437 ft beyond the 


Control panel for reheating furnaces, which are equipped 
with automatic control of fuel-air ratio, furnace 
pressure, soaking zone temperature and recuperator 
temperature. 


44 in. mill. The rolls in this stand are 86 in. x 82 in. 
with 22 in. diameter necks operating in composition 
bearings. The top roll is balanced by counterweights, 
and has a maximum lift of 20 in. Mill screws are 11 in. 
in diameter with 1%4 in. pitch, and both screws are 
operated by a single 150 hp motor so as to obtain a roll 
lift speed of 10.46 ft per min. 

On each side of the mill are two movable side guards, 
one of each pair carrying tilting fingers. Four 100 hp 
motors drive the sideguards, and four 50 hp motors 
actuate the tilting fingers. 

The 36 in. mill is driven by a 5000 hp, 50-120 rpm, 
700 volt motor which receives its power from a motor- 
generator set consisting of two 2000 kw generators 
driven at 514 rpm by a 6000 hp, 6600 volt synchronous 
motor. An exciter set and a pilot exciter set complete 
the control of this reversing drive. 

Variable voltage control is also applied to the manipu- 
lator racks, front and back mill tables and screwdown 
of the 36 in. mill. This control stems from a 50 kw 
exciter set and two motor generator sets each having 
two 100 kw and one 150 kw generators. 

The 32 in. mill, which is located 225 ft beyond the 
36 in. mill, consists of three two-high stands placed side 
by side: a 32 in. x 72 in. intermediate stand, a 32 in. x 
68 in. leader stand, and a $2 in. x 48 in. finishing stand, 
spaced 14 ft 6 in. and 21 ft 3 in. apart, respectively. 
These housings are of cast steel, in open top design. All 
of these rolls have necks 20 in. in diameter running in 
composition bearings. The first two stands are driven 
by a single 5000 hp, 80-160 rpm, 700 volt reversing 
motor, while the finishing stand is driven by a 2500 hp, 
70-140 rpm 700 volt d-c motor. Power for both of these 
drives comes from a motor generator set composed of 
three 2000 kw shunt compensated wound generators 











— 


(Above) The roughing for the secondary mills is performed (Below) Three 32 in. stands placed side by side compose 
in a two-high 36 in. reversing stand driven by a 5000 the finishing mill, which produces sizes ranging 2 34- 
hp motor. 7 in. squares and 3-8 in. rounds. 
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(two for the 5000 hp motor, one for the 2500 hp motor) 
and an 8000 hp 514 rpm 6600 volt synchronous motor. 
One combination exciter set serves both drive motors 
while a separate pilot exciter set is provided for each 
drive. 

All drive and control equipment for both the 36 in. 
and the 32 in. mills are housed in the same motor room 
which is ventilated by a closed, recirculating, down- 
draft cooling system. In the same bay are located two 
1920 cfm air compressors, four roll lathes, and various 
maintenance departments. 

On each side of the intermediate stand is an electric- 
ally operated manipulator driven by two 50 hp motors 
and carrying tilting fingers driven by 35 hp motors. The 
leader and finishing stands each has one manipulator 
driven by two 35 hp motors and incorporating a manu- 
ally operated turning device. Rope type transfers 132 ft 
long connect the three lines of mill tables on the upper 
side of the mills, and a 108 ft transfer connects the 
intermediate and leader runouts on the lower side. 
Tables on the upper side of these stands are approxi- 
mately 165 ft long, those on the down-mill side about 
140 ft long. 

All of the 32 in. mill stands have electrically operated 
screw-downs, each driven by a single 15 hp motor, but 
during the normal rolling process they are operated as 
fixed mills. Blooms from the 36 in. roughing mill are 
taken to the intermediate stand for three passes, trans- 
ferred to the leader for one pass and on to the finisher 
for one pass. On larger sizes, a single pass in the inter- 
mediate stand is sufficient. The intermediate and leader 
stands, being coupled together with a common drive, 
are reversed together from pass to pass. The separately 
driven finishing stand operates in one direction only. 

Sections coming to the 32 in. vary from 4% in. x 54% 
in. to 84% in. x 944 in. Finished sizes range from 234 in. 
squares or 3 in. rounds up to 7 in. squares or 8 in. rounds. 
Rounds from 3 in. to 4" in. are rolled with double 
radius ovals in the leader. Rounds from 4°%4 in. to 8 in. 
are rolled in octagon-oval leader passes. Squares from 
234 in. to 5 in. are formed in diamond passes in the 
leader, while for squares from 54 in. to 7 in. box-type 
passes are used in both leader and finishing stands. The 
mill can roll rounds up to 10 in. in diameter, although 
at present such provisions have not been made. 

It is to be noted that the finished sizes as produced in 
this mill are comparatively large. The new plant in- 
cludes no facilities for producing the smaller sizes, but, 
in the overall production picture, is complemented by 
the previously existing South Chicago works of Re- 
public, where a bar mill and a combination bar and 
double rod mill provide rolling facilities for about 
400,000 tons per year of finished bar and rod material 
in the smaller sizes. 

The runout table from the 32 in. finisher is paralleled 
on each side by a table containing a 60 in. hot saw with 
5 ft 6 in. stroke. This allows sawing to proceed without 
holding up the rolling operation. Cut lengths are then 
returned to a central runout which leads to a kick-off, 
reciprocating transfer and cradle, or to two 40 ft x 80 ft 
rope type cooling bed transfers. Thus, bars may be 
allowed to cool somewhat on the transfer or they may 
be rushed to burial pits direct from the mill table. 
Heavy duty scales with automatic recording devices up 
to 100,000 lb are provided at each piler cradle. Slow cool- 
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ing facilities for bars consist of 22 pits 7 ft x 43 ft x 8 ft 
and 12 pits 7 ft x 21 ft x 8 ft, all located adjacent to the 
kick-off cradles. 

Bar finishing equipment includes one 400 ton and one 
600 ton gag presses, two rotary straighteners (one cap- 
able of taking material up to 9 in. in diameter), six hack 
saws, three pickling tanks, two rinse tanks, and suitable 
grinding and chipping beds. Ten gas-fired car type an- 
nealing furnaces are installed, 9 ft 6 in. x 26 ft 6 in. in 
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Another view of the first two stands of the 32 in. mill which 
are operated together as a reversing unit from a single 
5000 hp motor. 


size. Three of these units are designed so that flue gases 
may be recirculated for low temperature (250-1250 f) | 
operation. There is also a roller hearth heat treating 
furnace. 

As may be noted from the accompanying layout, all 
rolling and finishing operations proceed in what is 
essentially a single building 8 bays wide, of high and low ) 
bay construction. The mill building proper, which is 
90 ft wide x 1400 ft long is approximately in the center. 

To the left of the mill building are a 50 ft shop and motor | 
room bay, a 100 ft bay for conditioning and stocking | 
material for rerolling, a 100 ft bay containing slow cool- { 
ing burial pits, and a 100 ft bay for preparation and 
shipping of gun blooms. To the right of the mill bay are 
two 100 ft bays and one 90 ft bay, all devoted to the 
finishing, heat treating and shipping of the rerolled bars. 
These bays vary from 1250 ft to 1350 ft in length, vary- 
ing principally because of the irregular shape of the 
plant site. Thus, under the 22 acres of roof, each product | 
follows its own separate way through the various | 
processes in a smooth, continuous flow line. 
Cranes installed in the mill building are as follows: 





Gun bloom building.......... One 20 ton, two 15 ton 
Is oo cue swilecaeulce on Four 15 ton 
Bloom stock building. ...... . One 20 ton, three 15 ton 
Ee bo aed Two 50 ton 
ee oe One 25 ton, one 125 ton 
Bar cooling building.................... Four 15 ton 
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Pickling tanks are of brick construction and are heated 
by submerged combustion burners. 


Bar conditioning building Three 15 ton 
Heat treating and processing Two 15 ton 

Cross-bay transfers are provided at all points where 
the material passes from one building bay to the other. 


SERVICE DEPARTMENTS 


The extremely stringent quality requirements for 
steels for aircraft and gun tube use naturally result in 
an unusual amount of metallurgical testing. Hence, a 
metallurgical laboratory was installed which provides 


equipment for handling as much as 100 tons of tests per 
day, with complete facilities for routine physical testing, 
macro-etching, microscopic examination, magnetic pow- 
der-testing, hardenability determination, etc., as well 


as for special research work. Previous mention has been 
made of special chutes at the blooming mill shear and 
hot saws for handling test pieces. At these points small 
furnaces have been installed for slow-cooling the test 
pieces when necessary. 

Electric power for the entire plant is purchased from 
the utility company serving the district at 66,000 volts. 
Incoming power goes through the main substation 
where three 3-phase 40,000 kva transformers reduce the 
voltage to 12,000 and 6600 volts. The 12,000 volt power 
goes directly to the are furnace transformers, while 6600 
volt power is distributed around the plant. Where the 
character of the load dictated, the 6600 volt power is 
further reduced to 2300 volts serving an immediate area. 


Location 
Blast furnace power house 
(2) 3000 kva, 6900/2300, 3 phase 
(2) 1200 kva, 6900/460, 3 phase 
Open hearth stockhouse 
(2) 2000 kva, 6900/460, 3 phase 
Rolling mill building 
(2) 2500 kva, 6900/2300, 3 phase 
(5) 1200 kva, 6900/460, 3 phase 


Transformers 


Pump house 

(2) 1500 kva, 6900/2300, 3 phase 

(3) 37.5 kva, 2300/208/120, 3 phase 
Coke plant (2) 1000 kva, 2300/460, 3 phase 
Machine shop 

(1) 1200 kva, 2300/460, 3 phase 
Sinter plant 

(3) 150 kva, 2300/460/230, 1 phase 
Metallurgical building 

(1) 750 kva, 2300/230, 3 phase 

(1) 750 kva, 2300/460, 3 phase 

(3) 100 kva, 2300/230/115, 1 phase 


In order to keep the power demand from reaching 
excessive values, a demand control system was installed. 


Ten gas-fired car type annealing furnaces are installed, three of which are designed for recirculation of flue gases for low 


temperature operation. 
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This shop in the metallurgical laboratory has all the aspects of a production shop and is in fact laid out to handle as much 


as 100 tons of test pieces per day. 


As previously indicated, the plant power supply consists 
of two main divisions — 12,000 volts for electric furnace 
operation and 6600 volts for main drives and auxiliaries. 
In the main substation, duplex control panels for switch- 
ing are arranged in an open sided rectangle with the 
operator’s desk in the center. 

Each circuit leaving the main substation (nine 12,000 
volt circuits at the left of the operator and nine 6600 
volt circuits at the right of the operator) is equipped 
with indicating and graphic instruments. On the rear 
of the duplex panels are located the necessary relays 
and integrating kwhr meters with graphic demand 
attachments for each circuit. 

The main totalizing and demand control panel is 
located directly in front of the operator. All of the 
12,000 volt furnace power is totalized on a single indi- 
cating demand meter and a recording kw/kva demand 
meter. Similar equipment is provided for the 6600 volt 
power. By means of a totalizing relay the total power 
demand is measured on a similar indicating demand 
meter. This panel is also equipped with a print type 
total demand meter which is paralleled with the power 
company print type instrument by means of relays so 
that duplicate demand records are established. This 
makes the billing demand record available to the oper- 
ator at all times. 

The indicating demand meters are the conventional 


type equipped with predetermined demand setting 
which operates suitable alarms and lights when the 


Unit substations of the type shown here are located at 
various load centers around the plant. This one is 
placed overhead between two bays of a building. 
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General layout of Plancor 422, a complete plant for the production of high quality steels from the basic raw materials, 
owned by Defense Plant Corporation and operated by Republic Steel Corporation. 


demand is exceeded at any time during the 4% hour 
demand period. 

When it is desired to control loads the operator may 
signal the offending substation either by telephone or 
electric signaling devices located at these remote sub- 
stations. 

D-c power for auxiliary equipment throughout the 
plant is provided by nine duplicate 1500 kw motor 
generator sets, three located at the blast furnace power- 
house, two at the open hearth substation, one at the 
44 in. mill, and three at the 36 in. and 32 in. mills. 

Plant fuel is, for the greater part, a by-product of the 
plant itself. Blast furnace gas (about 6,000,000 cu ft per 
hr) is distributed approximately 26 per cent to blast 
furnace stoves, 25 per cent to the coke ovens and the 
balance to the blast furnace boilerhouse. Coke oven gas 
(approximately 700,000 cu ft per hr) goes to a mixing 
station where an interconnection of natural gas is pro- 
vided so arranged that any deficiency of coke gas is 
made up by a mixture of natural gas or air. Thus, gas 
controlled to a calorific value of 500-550 Btu per cu ft 
is piped to all furnaces in the plant. 

Fuel oil may also be used on the tilting open hearth 
furnaces. Two 500,000 gallon fuel oil storage tanks are 
constructed of reinforced concrete. As many as 10 tank 
cars of oil can be simultaneously unloaded into a re- 
ceiving reservoir 4 ft 6 in. wide x 360 ft long x 7 ft 8 in. 
deep, from where it is moved into the storage tanks by 
two 400 gpm, 50 ft head transfer pumps. Two 60 gpm, 
350 psi pumps circulate oil through the fuel oil system 
in the open hearth. 

Steam for all plant usage comes from two sources. At 
the blast furnace plant there are three boilers, each of 
75,000 lb per hr capacity at 300 psi pressure and 650 F 
temperature. These boilers are fired with blast furnace 
gas with powdered coal as an emergency standby. At 
the open hearth are four fire-tube waste heat boilers, 
each with a capacity of 20,000 lb per hr at 300 psi pres- 


38-R 


sure and 650 F temperature. Steam is consumed by the 
blast furnace turbo-blowers, in some mill process work, 
for heating and atomizing fuel oil in the open hearth and 
for general plant heating. At several points around the 
plant, steam pressure is reduced to 150 psi, 50 psi, or 
20 psi, as required for the particular purpose. 


Service water for the entire plant is drawn from the 
adjacent river by four pumps, two of 17,500 gpm and 
two of 20,000 gpm capacity. Water for boiler feed pur- 
poses is treated in a continuous hot process softening 
plant. 

Two large maintenance shops provide complete repair 
facilities for the new plant. In the mechanical building, 
which is 402 ft x 142 ft, there are shops for machine, 
pipe, rigger, forge, carpenter, boiler and welding work. 
The electrical shop is 282 ft long x 61 ft wide. 

Acetylene and oxygen are piped to the large, per- 
manent consuming departments through distribution 
systems fed from central supply stations. 


Four 65 ton diesel locomotives handle the open 
hearth and electric furnace work and three 100 ton 
diesel-electric handle interplant transportation. There 
is also a 40 ton diesel locomotive crane. Approximately 
30 miles of standard gauge tracks are installed in the 
plant. 


One of the interesting points of the new plant is the 
degree to which steel was eliminated from the construc- 
tion. Concrete was substituted to an unusual degree, 
almost 465,000 cu yd being used. Reinforced concrete 
was used for all high-line supports, for large fuel oil 
storage tanks, for mixing and storage bins at the coke 
plant and blast furnace, for mill pulpits, and for some 
large water pipes, as well as for the boiler house, shop 
buildings and sintering plant. Much flat and corru- 
gated cement asbestos material was used for siding and 
roofing of mill buildings, as well as some precast con- 
crete roof deck with composition roofing. 
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BY-PRODUCT RECOVERY PLANT 


WILPUTTE COKE OVEN CORPORATION 


A SUBSIDIARY OF SEMET-SOLVAY COMPANY 
40 RECTOR STREET NEW YORK 6, N. Y. 





d Roller Bearings 
ipment of this up-to-the- 
minute Chicago plant. 


Four of the most seapoctans Token Boar oS ap- 
plications are shown in the photographs repro- 
_ They are, top to bottom, 
2) Continental Manipu- 
ming mill. (3) Blooming 
ble. (4) Brosius C 


uses Timken 
first and seco 
shaft, incline 





Timken 


The Bloo 
Bearings in ¢ e d mechanism @% 


on the table rolls. 


Timken Bearings are applied throughout the 
drive of the Brosius Clay Gun. 





n to these outstanding applications, 
ings are i sous other 

types of equipment including *° 

hot saws, cranes, soaking pit cover ine 

jsm and charging machines. 


More Timken Bearings — including roll 
neck bearings ~~ are used in American 
steel mills than any other anti-friction 
bearings- The Timken Roller Bearing 

Company, Canton 6, Ohio. 
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“We Reduced Fuse Maintenance | 
and Eliminated Costly Shutdowns 


~on our Tube Mill with | 
BUSS Super-Lag Fuses. 


Pres. in charge of Operations 


Reports Mr. H. W- Smith, Vice 
Riverton Lime & Stone Co., Riverton, Virginia 


~* 


o 
‘@ BUSS SUPER-LAG 


sO 
LD THROUGH WHOLESALERS 
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Mr. Smith explains —“Several years ago costly shutdowns 


on our tube mill were occurring much too frequently due 
g. A salesman suggested that BUSS Super- 
ouble. After installing them 


to fuses blowin 


Lag fuses might correct the tr 
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we stopped havin 


time- 
of our productio 


99 
maintenance costs. 


IME AFTER TIME in plant after plant, the 
fim of BUSS Super-Lag fuses has reduced 
fuse maintenance, saved production time, 
saved money, and kept production up. You, 
too, can get the same result by using BUSS 
Super-Lag fuses. The experience of the River- 
ton Lime and Stone Company is one of a long 
list of successful installations that proves that 
fuse blowing on harmless overloads can be 
reduced by using BUSS Super-Lag Fuses. 


BUSS fuses require no maintenance or 
periodic inspection. They don’t open need- 
lessly. If one opens, you can be sure some 
condition needs correction. When one opens, 
it requires less than 45 seconds to renew with 
an inexpensive link. 


Here is why BUSS fuses greatly reduce 
or entirely prevent needless blows 
The fuse case is designed to insure good 

contact on the link, even when the fuse is 

renewed by an inexperienced person—and it 
is so designed that vibration or heavy over- 
loads or the constant heating and cooling of 
the fuse will not permit poor contact to de- 
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lag of BUSS fuses with prev 
n as well as with greatly reducin 


g needless fuse blows. We credit the long 


enting these interruptions 
g our fuse 


velop. Thus excessive heating which causes 
fuses to blow neédlessly is prevented. 

The fuse link used is the famous ‘‘ BUSS 
Super-Lag.” It has lag-plates attached to it. 
These give it a time-lag so long that it will 
reduce to an extent not possible with any 
other renewable fuse, the number of Shut- 
downs caused by needless fuse blows. 


How to solve the “shutdown problem” 


Pass the word along that all purchase 
records dealing with circuit protective de- 
vices should be immediately changed to call 
for BUSS Super-Lag Renewable fuses. Then, 
as fuses are replaced or new installations 
made, your plant will automatically get the 
benefit of the carefree, trouble-proof pro- 
tection that BUSS Super-Lag fuses afford. 
BUSSMANN MANUFACTURING CO., 


University at Jefferson, St. Louis, Missouri. 
Division McGraw Electric Company. 








The 
SUPER-LAG 
development in 
the FUSE-LINK 
completes the job. 


10 FEATURES 


in the design of the 
FUSE-CASE help 
make it possible. 


Why BUSS Fuses Don’t Blow Needlessly 
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hese Wagner unit substations, installed in a new, modern, integrated steel 





steel industry. 


Equipment of this type is built for either indoor or outdoor service. *Unit 
substations intended for indoor installation have transformers filled with a non- 


inflammable liquid. 


ant located in the Chicago district, are typical of how Wagner is serving the 


Wagner unit substations, consisting of transformers coupled to switchgear 
having any desired combination of circuit breakers, meters, etc., can be supplied 


to meet any load requirement. 


4D VANTAGES: 


46-R 


TRANSFORMERS 


are but one of several 
WAGNER PRODUCTS 
serving industry. 


Other WAGNER PRODUCTS: 


AIR BRAKES 
BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


TACHOGRAPH 
(Recording Speedometer) 


ELECTRIC MOTORS 


en°4et% 


@ Simplifies installation. Complete substation is shipped in one or more 
factory-assembled units, completely wired, ready for installation and 
final connection. 

@ Improves performance of motors and lights. Inherent linedrop is 
avoided by eliminating long low-voltage feeders. 

@ Saving of copper in connecting cables. Locating the transformer near 
the load allows the use of shorter and smaller cables over a great part 
of the distance the power must travel. 


@ Low maintenance expense. The complete enclosing of the buses and 
other equipment practically eliminates cleaning and dust problems 
and assures safety against contact with line parts. 


@ Provides flexibility to meet future conditions. 
@ *Can be installed indoors without the use of expensive fireproof vaults. 


PCD) O1mbl Os we @)1 
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Data sheets on Wagner unit substations are 
available and will be mailed on request. 
Wagner's trained field engineers will gladly 
Cc Cc c - 
help you in the selection of the right unit 
Cc 
substations to meet your requirements. 


6483 Plymouth Avenue, St. Louis 14, Mo., U.S. A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


BER, 1944 IRON AND STEEL ENGINEER, OCTOBER 1944 











JET PIPE PRINCIPLE 


aa 


buy One or OU of these 
N this newest Steel Plant every step in the steel making process is z " 
guided by Askania Automatic Control... 4 Open Hearth Furnaces alletins 
... 24 Soaking Pits... Gas Mixing Station... 2 Blast Furnace Blow- K 
ers...3 Hot Blast Stove Burners...2 Three-Zone Slab Heating YOURS FOR THE ASKING 
Furnaces ...14 Heat Treating Furnaces ... 2 Gas Boosters... 2 Gas @ No. 100—PRESSURE CONTROL 


Exhausters... 2 Collecting Main Regulators ...1 Stack Draft Reg- @ No. 101—RATIO CONTROL 
vlator ... 1 Oven Fuel Gas Regulator. @ No. 115—OPEN HEARTH 


A TOTAL OF 116 REGULATORS @ No. 116—SOAKING PIT 


ASKANIA REGULATOR CO. 


1603 S. MICHIGAN AVENUE, CHICAGO 16, ILL. 
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STEEL MILL 
LUBRICATION 


ERVICE-PROVED for years on roll stands, run-out 

tables, overhead traveling cranes, revolving blast 
furnace tops, ore bridges, shears and other steel mill 
equipment of all kinds, Trabon assures efficient, 
trouble-free operation. 


Trabon lubrication makes absolutely certain that 
every bearing receives just the desired amount of lubri- 
cant while the mill is in operation. It prolongs bear- 
ing life,— avoids breakdowns, and production tie- 


ups,— minimizes accidents and compensation costs. 


Trabon means automatic — centralized — positive — 
and proven lubrication. It requires a single line of 
piping only, minimizing installation time and costs, 
—uses fully enclosed feeders that can be placed in the 
most advantageous position available even though 
they are hidden from view,— and offers many other 
advantages. A newly completed bulletin gives full 
details. Send for a copy. 


TRABON 


ENGINEERING CORPORATION 


1825 East 40th Street, Cleveland 3, Ohio © Industrial Lubrication Exclusively Since 1922 





ORIGINATORS AND PATENT OWNERS OF THE 
SINGLE LINE REVERSING LUBRICATING SYSTEM 
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The solution of Electrical Control problems in this 
huge new Steel Mill are typical examples of “3C 
Applicationeering, that is, applying the known char 
acteristics of "3C" apparatus to definite electricq 
control problems—requiring thorough knowledg 
of the apparatus and a wide experience gained i 
solving similar problems. 


"3C" Applicationeering service is as handy as yo 
telephone. 
“3C" MASTER SWITCH §$§ 








~ «GAG PRESS 
CONTROL PANEL 


RIGHT AND ABOVE:—400 Ton Gag Press and 
associated control equipment, consisting of seven 
panels of “3C” Bulletin 9300 series, heavy duty, 
steel mill, auxiliary controllers. This Gag Press 
makes thirty-three strokes per minute, each stroke 
exerting a pressure of eight hundred thousand 


pounds on the round bar or square billet being BIRD SBORO GAG PRESS a 


straightened, and will handle bar sizes ranging from three inches to 
six inches. A similar installation controls a 600 Ton Gag Press handling 
a range of bar sizes from five inches to nine inches. “3C” Bulletin 101, 
heavy duty, mill type Master Switches are mounted on the Operator's 
platform at the far end of the machine. 


RIGHT:—One set of nine electric furnace controllers, for control of 
the tilting motion and electrically operated doors. The left hand panel 
is a special "3C” Bulletin 9320, 35 hp., 230 volt, direct current, revers- 
ing, dynamic braking, heavy duty, steel mill auxiliary controller 
operating the tilting motion. The panel immediately adjacent to it 
is a special "3C"’ Bulletin 9315, reversing, plugging controller operat- 
ing two 6% hp., series wound door motors. Note the dead front, main 
line disconnect switch and "3C” Bulletin 111, cast grid resistors 
mounted above the panel. All motions are operated through “3C” 
Bulletin 101, heavy duty, mill type Master Switches with a special 
“3C” Bulletin 101 Foot Switch for the tilt motion to give dead man 





protection. 


ELECTRIC FURNACE CONTROL PANEL 


CONTINUE TO ROLL WITH CLARK CONTROL 


THE CLARK CONTROLLER CO. CSE 


1146 EAST 152*°ST. CLEVELAND, IO, OHIO 
} 

















BELOW:—"3C” Bulletin 9320, 150 hp., 230 volt, direct 
current, reversing, dynamic braking, heavy duty, steel 
mill auxiliary controller for a large, two roll rotary 
straightener. “3C” Bulletin 110, unbreakable, non-cor- 
rosive, edgewound resistors are mounted on platform 
above control panel. This machine straightens round || 
alloy bars up to a maximum size of four inches in 
diameter at speeds of from 30 to 120 feet per minute, 
this adjustable feed being obtained through “3C” Bulle- 
tin 125, heavy duty, mill type Field Rheostat. 





ROLLER HEARTH FURNACE 


ABOVE: — Rear view of large Roller Hearth Furnace with 
associated “3C” auxiliary drive control panels. The left 
hand panel is a special Bulletin 9320, 50 hp., 230 volt, 
direct current, reversing, dynamic braking, steel mill 
auxiliary controller and adjacent to it are two special 
mBulletin 9315, 25 hp., 230 volt, direct current, reversing, 
plugging, heavy duty, steel mill controllers. The fourth 
panel is a special 440 volt, 3 phase, 60 cycle, multi-motor 
panel, providing Across-the-line type starting for a total 
of eight a.c. auxiliary drives. “3C” Bulletin 110, un- 
breakable, non-corrosive, Edgewound Resistors are 
mounted above and to the rear of the direct current 
panels. The bars and billets are delivered to the 
interior of the furnace on alloy rolls and are 
oscillated during the heating period to provide uni- 
form temperatures throughout. After processing in 
this manner, the material moves to the delivery table 
which is equipped with a hoisting mechanism drop- 
ping the bars or billets into a quench tank, filled 
with oil or water as required. 


ed 


RIGHT: —Portion of a special transfer car serving 

a total of ten Annealing Furnaces. It is operated by 
he three duplicate controllers illustrated, each being 
mca 3C” Bulletin 9325, reversing, plugging, dynamic 
braking, heavy duty steel mill auxiliary controller. 
e transfer car is provided with a double track 
trrangement and two car pullers. A completely 
mnealed charge is drawn from the furnace onto one 
rack by one car puller and the Operator moves the 
ransfer car to line up the second track which has a 
hew load on it ready for charging. The second car 
puller then loads the new charge into the annealing 
#urnace. Thus very little time is lost between the re- 

“#moval of a completely processed charge and the in- | 

™roduction of a new batch of material to be annealed. “3C"’ CONTROL FOR ANNEALING FURNACE TRANSFER CAR | 


CONTINUE TO ROLL WITH CLARK CONTROL 


THE CLARK CONTROLLER CO. 


1146 EAST 152"°ST. CLEVELAND, IO, OHIO 








— 





NINE FURNACES 
equip the world’s largest electric steel plant 


~ 


i, 





Ra wert. 


OW producing high-alloy steel in the Chicago district, 
this battery of nine Heroult Electric Melting Furnaces 
(Type-70 units) were built and recently installed by the Ameri- 
can Bridge Company. 
Features that make them the last word in modern electric fur- 
nace design, include: 


Z. All-welded design and reinforced construction for sturdi- 
ness and low up-keep. 

2. Simple, motor-driven tilting mechanism for safe and easy 
operation. 

3. Low inertia electrode winches and roller-bearing electrode 
arms for high sensitivity of control. 

4. High-powered and flexible transformer equipment for 
rapidity of melt. 

5. Experienced attention to mechanical and electrical design 
to insure highest metallurgical performance and the lowest 


operating costs. ‘a 
P 6 * This integrated completely up-to-date, high-alloy 


Also American Bridge fabricated and erected is the entire steel producing unit is typical of many of our war- 
steel framework—including mezzanine and charging floors, track time activities. The immeasurable increase in our 
platforms, and crane runways—for the huge Tilting Open- resources, flexibility and experience we have acquired 
Hearth and Electric Furnace building, and the almost as large during these war years is yours to draw upon in 
Stockhouse in which raw materials are stored and handled. your postwar planning and projecting. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 
District Offices in: Baltimore - Boston + Chicago - Cincinnati - Cleveland - Denver - Detroit 
Duluth - Minneapolis - New York ~- Philadelphia - St. Louis 


Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Steel Export Company, New York 
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Open hearth checker chamber 






walls and bulkheads insu- 
lated with Therm-O- flake 
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wHy Therm: - flakgis FIRST CHOICE 
for open hearth furnace Insulation! 


Better control over air-fuel ratios —lower fuel costs—improved operating efficiency —are the 
results of insulating with Therm-O-flake products for the hearth, roofs and walls both above 
and below the charging floor. They are used in 8 out of 10 new open hearth plants because of 
their outstanding performance and reliability. 





A thermal study of open hearth furnaces is available to show the actual fuel savings possible 
through Therm-O- flake Insulation. 


For Greater Fuel Economy and Improved Working Conditions, 


speciFy Therm 0: flake 


“Double-Duty” Coating that seals out cold air infiltration. 
Seal-Cote Sticks tightly to refractory brick even during shut downs. 


3 . k Featherweight Brick for back up insulation of slag pocket and 
ric checker chamber walls. Used in many plants to prevent warping 
and buckling of buckstays and skew back channel. 


Concrete For hearth and bottoms. Twice the insulating efficiency of 


ordinary insulating concrete. Weighs approximately 40 
JOLIET, ILLINOIS pounds per cubic foot. 


HIGH TEMPERATURE INSULATION — 







POLLOCK LADLES AND CARS 


WERE CHOSEN FOR 
THE NEW SOUTH 


PLANT 


The William B. Pollock Company’s out- 
standing position in the field of hot metal 
and slag handling equipment is again 
demonstrated by the fact that thirty 
_100-ton all welded ladles, two ladle 


transfer cars, and nine 330 cubic foot 


peer 


motor driven slag pot transfer cars‘ are 
in operation at the new 
South Chicago plant. 


100 ton Pollock all welded steel 


mill ladle and transfer car 


More than half of all the hot metal cars 
and ladles and cinder cars for America’s 
new war plants are Pollock designed and 
Pollock built. The Pollock Company 
would welcome your inquiries in 
regard to the modernization of 
your iron and steel handling 


equipment. 


330 cubic foot motor driven 


slag pot transfer car 


THE WM. B. POLLOCK COMPANY 


YOUNGSTOWN @ OHIO 
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Recent Steel Plant installation carries 






steel samples weighing up to 2 Ibs. 
over distance of 3,000 ft. 


“She Problem: To keep the Metal- 


lurgical Laboratory in constant touch with the 












Metallurgical Forge Shop in a distant building. METALLURGICAL 
LABORATORY | 






Also to enable the Metallurgical Laboratory to 
















maintain fast communication with the Prelimin- 
ary Laboratory in the Tilting and Electric 


Furnace Building. Drillings from samples on the of time and production. Telephone analyses, 


furnace floor must reach the Laboratory at once, subject to misunderstanding and error—or the 


° . . , ‘scence ‘rvice ef ie ack ’ 
and a written analysis, leaving no room for error, slow messenger service carried back the report. 


must be returned. 
“Fae See cise. sees 
“be Old Wag: Messengers, on now carry Hot drillings to the Laboratory at a 


. ° Ee « > = orgs ' : > . 
foot, carried the samples—with subsequent loss speed of 30 to 50 ft. per second! The same tube, 
reversed, speedily returns an accurate, writ- 
ten analysis. No errors—no time loss—with 


Lamson Dispatch Tubes. } 


WRITE TODAY! 


to learn how Lamson can take the 


te bottlenecks out of production 
‘aie 


: 


LAMSON CORPORATION 
Wakers of Conveyors and “Jubes 
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AT THE COKE PLANT 


In the materials-handling system designed 
by Heyl & Patterson, coal from the railroad 
cars is either conveyed to storage under the 
ore bridges, or crushed, blended and deliv- 
ered to the larry bin at the coke ovens. 

The coke is conveyed from the coke wharf, 
crushed, screened and delivered to the blast 
furnace coke bins. 





AT THE STORAGE YARD 


The two 17 net ton Heyl & Patterson ore 
bridges pictured on the opposite page include 
many advancements in design and construc- 
tion. Built into these bridges are extra sturdi- 
ness, new provisions for low maintenance, 
the latest safety features, and, in particular, 
a type of control that assures the greatest 
ease and simplicity of operation. 


Special-design units built by 
Heyl & Patterson for the coke 
plant, include Bradford Coal 
Breaker and Synchronized-roll 


Coke Crusher. 
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ENGINEERED BY 


jute OO 


At this new blast furnace plant in the Chicago district, Heyl & 
Patterson was responsible for the design, fabrication, and erection 
of the two ore bridges and the coal and coke handling equipment 





for the by-product coke ovens. ~. | 

These materials-handling facilities represent one of the many if H & P PRODUCTS | 
contributions by Heyl & Patterson to the recent expansion of blast sOR THE | 
furnace capacity. STEEL INDUSTRY | 

During the last three years this organization has built a total | 
of nine ore bridges. These are in addition to the construction of ORE BRIDGES | 
railroad car dumpers, car haulage systems, pig-casting machines and RAILROAD CAR DUMPERS 
other equipment essential to blast furnace operation. In this way PIG CASTING MACHINES 


the specialized experience of Heyl & Patterson has helped to answer 


i SKIP HOISTS 
the insistent call for steel. 2 


COAL and COKE 
HANDLING PLANTS 


BOAT LOADING and 
UNLOADING PLANTS 


COAL and COKE CRUSHERS 










HEYL & PATTERSON INC. 


50 WATER STREET PITTSBURGH, PA. 




















Export Representative WONHAM Inc. 44 Whitehall St., New York 
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3 WAY OPERATION FOR PLUS SAFETY... 
ELECTRIC, STEAM or MANUAL 


Powerful thermal expansion rods resist- 
lessly lock the gas-seal by contraction 

. release by expansion. Three way 
operation assures complete control under 
any emergency. Rugged, dependable 


construction, economy-proved by world- 
wide installations under the most exact- 
ing requirements. To cut maintenance 
costs . . . with safety, specify Bailey 
Thermal Expansion Goggle Valves. 


WILLIAM M. BAILEY COMPANY Engineers PITTSBURGH, PENNA. 
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VALVE 


Successfully Adapting 
the Sound Theory of 


* EXPANSION 
*CONTRACTION 


to 


SAFELY SEAL.. 


BLAST FURNACE 
GAS WASHER 


and 


BOILER PLANT 
GAS MAINS 


Leadershife 
through QUALITY 


120” Bailey Thermal Expansion 
Valve being operated manvolly. 
















Tilting hearth furnaces in the new steel plant 
of a leading producer in the Chicago District. 


FREE to Industry 





THE CITIES SERVICE INDUSTRIAL 
HEAT PROVER—a new instrument de- 
veloped by Cities Service to enable those 
engaged in the oxygen control of furnace 
atmospheres to achieve greater combus- 
tion efficiency at less cost. 














To help increase production, CITIES SERVICE offers 


Industry a FREE Industrial Heat Prover Test! 





THIS test helps to solve combustion problems, reveals 
how fuel can be conserved, and the quantity and quality 
of the product increased. 


Is your industrial plant equipped with combustion con- 
trol equipment?...Even if your answer is “yes,” you may not 
be getting accurate combustion control. 


The way to make sure is to take advantage of this new 
Cities Service offer: Without charge or obligation, a com- 
plete combustion control test with the exclusive Cities 
Service Industrial Heat Prover is available on request in 
most of the important industrial cities EAST of the 
Rocky Mountains. 


MAIL THIS COUPON =>! 


today for an | 
Industrial Heat Prover Test 
of your equipment— 


919 N. Michigan Ave., 
Chicago 11, Ill. 


CITIES SERVICE OIL COMPANY 


Gentlemen: Please get in touch with me regarding 
your Industrial Heat Prover Test. 


The Cities Service Industrial Heat Prover has been thor- 
oughly tested on practically every type of combustion equip- 
ment in this country and with every kind of fuel. 


Accurate combustion analyses made as a result of the ; 
Cities Service Industrial Heat Prover tests have resulted in ) 
considerable savings in fuel costs, have reduced repairs and 
replacements on furnace linings, crucibles and refractories due : | 
to flame corrosion...and have led to increased production of 
better and more uniform products. | 

Wire or phone your nearest Cities Service office or mail 
the coupon today—for a Cities Service Industrial Heat Prover 
test in your own plant conducted by a member of the Cities 
Service engineering staff. 


| (Available only in Cities Service 
Marketing Territory 
| East of the Rocky Mountains.) 





CITIES SERVICE O1L COMPANY 











_ " ARKANSAS FUEL OIL COMPANY . 
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Name—— 
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at no cost or obligation it 
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When Quality Tonnage Counts 





? MODERN SURFACE COMBUSTION ONE-WAY FIRED PITS INSTALLED 
IN THE WORLD’S LARGEST ELECTRIC ALLOY STEEL PLANT 
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Elbert Hubbard said it..." A Manis 
Known by the Company He Keeps 
...and so is a LOCOMOTIVE! 
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65-Ton Plymouth Diesel Flexomotive 


The PLYMOUTH FLEXOMOTIVE is as modern, 

rugged and efficient as the great mills which | 

it serves .. excelled performance for 
steel mill transportation 


Simple... Sturdy... Sconomical 


PLYMOUTH LOCOMOTIVE WORKS 


DIVISION OF THE FATE-ROOT-HEATH CO .. PLYMOUTH, OHIO, U. S. A. 
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MIXER TYPE HOT METAL CAR 
Capacity: 150 Gross Tons — 170 Net Tons 





Less Graphite and Other 
Inclusions 


Reduced Motive Power Costs 
Fewer Laboratory Analyses 
No Ladle Skulls to Remelt 
Reduced Cast House Labor 
Less Runner and Gate Sand 
Smaller Heat Losses 
Lower Lining Costs 


Less Runner Scrap 





* 


Steam, Air or Motor 
Dump Cinder Cars 
for Blast Furnace or 
Open Hearth Use 


* 


Single, Double or 
Triple Pot Crane 
Dump Cinder Cars 
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CINDER CAR — Capacity: 400 Cu. Ft. 
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The Stripper as illustrated will perform three distinct stripping operations without change in 


the stripping unit. 
(1) Strip small-end-up or standard ingots. 
(2) Strip big-end-up hot top ingots. 
(3) Break small-end-up ingots loose from stools. 


With this type of Stripper it is possible to strip a mixed heat without lost time. 


o 
* 


\ Ay &: Additional Morgan equipment in this plant includes: Two 300-Ton, 65’0” Span Pouring Cranes. 


Three 150-Ton, 65’0” Span Pouring Cranes. Two 150-Ton, 803” Span Hot Metal Charging Cranes. 


\ 











Every requirement of quality and control in the heat 
treatment of fine electric alloy steels from the new 
plant in the Chicago district is satisfactorily met in 


this battery of ten car-type furnaces built by 


SeanS TLV ADGA ghOUSTRIAL NGINEERS 


FULTON BUILDING, PITTSBURGH, PA. 
INDUSTRIAL FURNACES, BURNER EQUIPMENT, BURNERS AND DRYERS 
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@ Always an honor name in Steel — Cleveland 
Worm Gear Speed Reducers receive still further 
recognition in the equipping of this great new 
Electric Unit. Here Clevelands are driving the 
Feeder Tables, Furnace Pushers, Rope Transfers, 
Tables, Conveyors and other vital equipment. 


Their proverbial capacity to absorb continuous 
punishment has qualified Clevelands through 
more than 25 years for successful applications 
throughout the Mill. The Cleveland Representa- 
tive will gladly help you plan installations for 
your new equipment. 


The Cleveland Worm & Gear Company, 3278 
East 80th Street, Cleveland 4, Ohio. 


Affiliate: The Farval Corporation, Centralized Systems 
of Lubrication. 


In Canada: PEACOCK BROTHERS LIMITED 


\ 
CLEVELAND 
WORM GEAR 


SPEED REDUCERS 


























@ In this great new Unit—as in other modern 
projects throughout the Steel Industry—Farval Cen- 
tralized Systems deliver positive lubrication to 
bearings on the Electric Furnaces, Tables, Gag 
Presses, Straighteners, Coke Pushers, Gas Cocks, 
Open Hearth Floor Charger, Pig Casting Machine, 
Blast Furnace Top and other vital equipment. 



































On your older equipment too, Farval can eliminate 
shutdowns—save bearings and increase output. Pre- 
pare for postwar competition—install Farval and you 
will reduce your costs now. Write for Farval Facts. 


The Farval Corporation, 3278 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, 
Industrial Worm Gearing. 


In Canada: PEACOCK BROTHERS LIMITED 




















CENTRALIZED SYSTEMS OF LUBRICATION 
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FOR Tuductiou Heating 


.... induction heating will continue to pro- 
gress in postwar production ... . experience 
will lead to applications now thought im- 
practical .... research will remove some 


present limitations... . 


by C. C. Leuy* 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


EAST PITTSBURGH, PENNSYLVANIA 


A THE mathematical analysis on which the art of 
induction heating is based is somewhat complicated, 
but there are several very interesting physical facts 
and relations which can be brought out when the 
fundamental equations are given. 

For example, let us take the simple scheme for in- 
ductively heating by longitudinal flux a non-magnetic 
cylinder, say one of brass. This arrangement is shown 
in Figure No. 1, where the hollow tubular inductor coil 
surrounding the cylinder is connected to a source of 
alternating current as shown. When current flows in 
this coil, alternating flux is set up as shown, and induced 
voltages produced in the cylinder. These induced volt- 
ages produce currents commonly called “eddy currents” 
which heat the cylinder due to the resulting I?R loss. 
This action is similar to that in any transformer except 
that the cylindrical piece in this case not only carries 
the magnetic flux but is also the secondary winding, 
in which the induced currents flow. 

It has been established that the induced currents in 
such a cylinder will decrease in magnitude, and will 
vary in phase angle progressively from the surface of 
the cylinder toward its center. The resulting change 
in current density is shown in Figure 2 which represents 
a cross section of the cylinder. 

It has further been established that if we assume the 
induced currents to be uniformly distributed over a 
depth (6) below the surface as shown by the dotted line 


Presented before A. |. S. E. Detroit District Section Meeting, November 9, 1943 
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in Figure 2, the effect so far as the heating of the 
cylinder is concerned, would be the same as that due 
to the actual distribution of the current. This depth 
(6) which is called the “depth of penetration” is one 
of the key facts in induction heating applications. The 
resistance of the secondary circuit can readily be calcu- 
lated, knowing the resistivity of the metal when we 
have determined this depth of penetration. The current 
in the single turn secondary circuit is readily deter- 
mined by the turn ratio when the current in the primary 
exciting coil is known. The I?R loss in the secondary 
circuit is thus readily determined. 

Depth of penetration is a function of the resistivity 
(e) of the material, of the permeability, (u = 1), and 
of the frequency. These quantities are related in the 
classical equation for non-magnetic materials. 

6(cm) = 5030 | e (1) 


“ut 

Figure 3 shows “depth of penetration” plotted 
against frequency for several of the commoner non- 
magnetic materials. 

The general equation for power input to a non- 
magnetic cylinder with a coil that is long compared to 
the diameter of the cylinder has been established in 
the following equation: 


watts per cm’ = 14 » H,* X f X G, (Ka) X 10-7 (2) 
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REPRESENTATION OF THE EFFECTIVE 
DEPTH OF CURRENT PENETRATION, db, INTO 


CURRENT DENSITY, I 


Figure 1—- Arrangement for inductively heating solid 
cylinder. 


Figure 2— Cross section of cylinder showing current dis- 
tribution with induction heating. 


where H, is the peak value of magnetizing force in 
oersteds at the surface of the cylinder, and f is the 
frequency. 

Ga (Ka) is a function which combines the effect of the 
varying power factor of the induced currents within the 
cylinder. This function, which is a complicated mathe- 
matical expression, is usually plotted as shown in 
Figure 4 against a parameter Ka — where a is the 


radius of cylinder and K = \ 8 x* uf 10-° 
e 

This relation can be used to determine the desirable 
frequency to use for an induction heating problem 
when the magnetizing force is given. The general equa- 
tion (2) for power input shows that for a given magnet- 
izing force, the watts per unit volume will have a maxi- 
mum value at a frequency which results in the maxi- 
mum value for this factor G, (Ka). The curve in 
Figure 4 reaches a maximum when K X a = 2.5, conse- 
quently we equate K Xa to 2.5 and solve for the 
frequency (f) which will then give the maximum value 
of this factor. 

The value of frequency so determined has been 
called the optimum frequency though it is not neces- 
sarily the correct frequency to use. This is because it 
is more economical to sacrifice some of the theoretical 
advantage so obtained to permit use of a lower or 
higher frequency which is standard. 

Since this factor G, (Ka) involves the diameter of the 
cylinder, it is easier to understand why variation in 
the size of the piece results in variation in optimum 
frequency. Figure 5 illustrates this point in showing 
the variation of optimum frequency with diameter of 
a non-magnetic cylinder. 

The heating of a magnetic material, such as steel, 
introduces two complications. One is the fact that at 
the critical temperature, sometimes called the Curie 
point (approximately 1250 F to 1300 F, steel becomes 
non-magnetic, and the second is that at lower tempera- 
tures, its permeability varies with temperature. These 
facts make it necessary to modify the general equations 
for power input for the case where magnetic materials 
are heated to a temperature less than the critical tem- 
perature. The simplest equation for such cases is the 
well-known Rosenberg equation which is based on 
certain assumptions, but is sufficiently accurate within 
certain limits. This equation can be written: 


watts per cm’ = 3.36 X 10-4 \ BH, *fe (3) 
d 


Where d is the diameter of the cylinder in cm. 

This equation applies only if the depth of penetration 
is small compared to the radius of the cylinder, and the 
value of 6 should always be checked before using the 
equation. 
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Figure 3 — Depth of penetration as a function of frequency. 


(above) 


Figure 4— Values of Ga function plotted against K (a). 
(above right) 


In the case of strip, the equation is: 


watts per cm’ = 1.68 X 10-4 1 BH, ‘fe (4) 
t 


where t is the thickness of the strip in cm. 

Since magnetizing forces used are always of such 
value that saturation will result, the value of B = 
18,000 gausses is used in these equations. 

Since temperatures which exceed the critical tem- 
perature where magnetism is lost, are frequently met 
in practical applications, the equations given for non- 
magnetic materials can be used with safety, because 
the heating during the magnetic stage will give a 
higher power input per unit volume than during the 
non-magnetic stage, so results will always be on the 
safe side. 

Other interesting facts can be deduced from funda- 
mentals. For example, good electrical conductors, 
such as copper, are difficult to heat inductively. The 
depth of penetration in copper is relatively large, conse- 
quently the resistance is quite low, so that even with 
a large secondary current, the total I?R is low. In fact, 
we can readily see that we will get an efficiency of 
50 per cent in heating copper, because the losses in the 
inductor coil are equal to the useful heat developed 
in the copper as long as the resistivity of the coil and 
the work are so nearly the same. 

This brief general discussion of theory lays no claim 
to being complete or original; it is presented with the 
hope that it will make the further study of this exceed- 
ingly interesting subject more general. The fact is 
that with so many very interesting cut and try ex- 
periments, which can be made quite easily once there 
is available a source of high frequency; the theoretical 
and more fundamental attack is frequently neglected 
or entirely ignored. 


EQUIPMENT 


No single type of power supply or heating unit is 
suitable for all induction heating processes. Frequencies 
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Figure 6 — Cross section of inductor generator. 
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which have been used at one time or another include 
60, 360, 500, 960, 2000, 3000, 9600 and 10,000 cycles, 
all of which except for 60 cycles require motor-generator 
sets; higher frequencies from 25,000 to 100,000 cycles 
are obtained from spark gap converters and vacuum 
tube oscillators; and still higher frequencies are sup- 
plied only from vacuum tube oscillators. 

At first sight, standardization over such a wide range 
of frequency would appear rather difficult. However, 
several conditions operate to limit the number of fre- 
quencies used. These are: (1) Cost of developing a new 
motor generator set for each new frequency involving 
new tools, etc.; (2) the fact that frequencies are not so 
critical, but that a few well chosen frequencies will 
adequately cover the range. As a result only the fol- 
lowing motor generator frequencies are now in general 
use: 960, 3000, 9600 and 10,000 cycles. In the oscillator 
field, no standards as yet exist; but here again economic 
reasons, and communication restrictions on the fre- 
quencies which can be used will result in relatively few 
frequency designs. 

Motor generator sets — Of the total installed capacity 
for induction heating, the greater portion by far con- 
sists of motor generator sets. Conventional salient pole 









Figure 8 — Motor generator set of 600 kw, 3000 cycles, with 
enclosing covers. 


Figure 9— Motor generator set shown in Figure 8, but 
without enclosing covers. 































































Figure 7 — Motor generator set of 350 kw, 960 cycles. 











designs, used at first for the high frequency generator, 
were satisfactory for 500 and 960 cycles but were unsuit- 
able for higher frequencies because rotor diameters 
were limited by the peripheral speed, and the pole 
pitch could not be reduced below a certain minimum 
value. The inductor type high frequency generator 
was then adopted. This type of machine had previously 
been developed as a high frequency source in the field 
of wireless telegraphy, it was increased in capacity for 
induction heating and is now universally used. 

Figure 6 shows a cross section of a typical inductor 
type generator. There are no windings on the stator 
and the rotor is slotted so as to produce an air gap 
with varying reluctance as the rotor is driven in the 
field set up by the large circular exciting coil. Due to 
absence of windings on the rotor the pole pitch can be 
made quite small and when high speeds are used the 
diameter of the rotor can be kept within reasonable 
limits. 

A typical open type unit in which the generator is 
rated at 350 kw, 960 cycles is shown in Figure 7. The 
stator of this unit is water cooled by means of pipes 
imbedded in the iron just below the stator punchings. 
It has been found by experience, that there is a distinct 
advantage in the use of water as an auxiliary to air 
as a means of removing the losses. When complete 
reliance is placed on air, it is absolutely necessary to 
clean the ventilating air, to avoid clogging of important 
air passages in the unit; when water is used only a por- 
tion of the losses are removed by air, and the sets are 
not so dependent on air for cooling. 

Further development in the construction of these 
units is illustrated in Figures 8 and 9 which show a 
600 kw 3000 cycle enclosed unit, with and without the 
enclosing covers. The housing includes the coolers for 
the ventilating air which in this case is recirculated. 
Such designs .are self contained and may be located 
anywhere in a factory without ventilating ducts or any 
consideration of the surrounding air. 
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Figure 10 shows an enclosed design arranged for 
hydrogen cooling, with a special design of motor and 
generator to produce a high frequency set of high effi- 
ciency and excellent performance. The generator is 
rated at 500 kw, 9600 cycle and is driven by a two-pole 
induction motor. The use of hydrogen for an industrial 
motor generator set of this type was an innovation, 
but it has been very decidedly justified; many units of 
this size are in service, and units of 1250 kw capacity 
are now being built. 

Figure 11 shows a 20 kw motor-generator set of 
approximately the same frequency 10,000 cycles but at 
the other end of the scale in size. These sets represent 
a special development for compactness since they are 
mounted in the heat treating cabinets made for surface 
hardening and other applications. This type of integral 
design with two bracket bearings has become quite 
popular for small capacity units from 20 kw up to 
200 kw at frequencies of 2000 and 3000 and 10,000 
cycles. Figure 12 shows a set of this type for 50 kw, 
3000 cycles which operates on an induction furnace. 

Spark gap converters — This is a high frequency gener- 
ating device of quite a different type. It was the first 
power supply for induction heating having been used 
by Dr. Northrup in his early experimental work in 
this field. 

When it was abandoned for the motor generator set, 
the path of induction heating turned from relatively 
higher frequencies to the relatively lower frequencies 
in which it stayed for many years. The recent demand 
for higher frequencies has revived interest in this type 
of generator. The circuit shown in Figure 13 is the 
well known one used originally in spark gap wireless 
transmitters, but adapted to the larger capacity needed 
in industrial heating. It covers a range in frequency 
from 50,000 to 150,000 cycles depending on the con- 
stants of the circuit. The capacity of the spark gap 
is its limitation. A theoretical maximum useful output 
of 30 kw is all that can be expected of present designs. 
The equipment is all of the static type and employs no 
tubes; the spark gap however has a limited life and is 











Figure 11— Motor generator set of two-bearing type, 
rated 20 kw, 10,000 cycles. y 


Figure 12 — Another motor generator set of two-bearing 
type, rated at 50 kw, 3000 cycles. > 
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Figure 10 — Hydrogen cooled motor generator set of 500 
kw capacity. 


difficult to maintain in the adjustment needed for 
maximum efficiency. 

Electronic oscillators — Electronic high frequency 
generators are the most recent type of power supply for 
induction heating. Oscillators have been used for radio 
broadcasting stations but in general do not exceed 
50 kw in capacity, and the circuits employed are usually 
more complicated than is necessary in an industrial 
application for supplying high frequency energy. 
Alternating current at sixty cycles is rectified to direct 
current and fed to the oscillator tubes. It is then con- 
verted by a simple standard electronic oscillating cir- 
cuit to energy at the desired frequency according to 
predetermined characteristics of the circuit. This high 
frequency energy is then supplied to the heating load 
by some suitable means of coupling. 

Vacuum tube oscillators at present are not eco- 
nomical in the range of frequencies below 50,000 cycles 
and are best applied where frequencies required exceed 
this value. In the applications for the tin reflowing 
process to be discussed later, a frequency of 200,000 
cycles has been found very satisfactory. Although only 
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recently applied to inductive heating, oscillator instal- 
lations are being made on a very large scale; for example, 
electrolytic tinning lines operating at 1000 feet per 
minute are now being supplied with 1200 kw oscillators 
for reflowing tin. 

To supply such large blocks of energy a number of 
oscillator units of smaller capacity fed by a single large 
rectifier are used. Oscillator tubes may be either water 
cooled or air cooled. For the larger size units, 100 kw 
or more, water cooled tubes are used. The oscillator 
tank circuit inductance and the inductor coil are also 
water cooled in many applications. 

Water cooled capacitors — The induction melting 
furnace operates at a very low power factor, approxi- 
mately 10 per cent. Induction heating loads are better 
but their power factor is still low. It is uneconomical 
to design generators to supply the total kva of such 
loads, and capacitors are an essential part of the equip- 
ment to neutralize the lagging kva of the load. A 60 






























































Figure 14 — Oscillator of 100 kw capacity, showing recti- 
fier, tank circuit and oscillator tube. 


& 


Figure 15 — Assembly of capacitors for melting furnace. 
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Figure 13 — Circuit for spark gap converter. 


cycle capacitor has a kva rating determined by the 
permissible voltage stress on the insulation, and the 
ability of the case to dissipate the losses by natural 
radiation. If we hold the voltage stress constant, but 
increase the frequency, the kva drawn from the line 
increases in direct proportion, but the losses also in- 
crease in the same proportion. By using an efficient 
method of water cooling to dissipate these losses, it is 
possible to operate capacitors at a very much increased 
kva rating. For example a 230 kva, 9600 cycle capacitor 
unit with internal water cooling is the same in size as 
a 15 kva air cooled 60 cycle. 


There are two major problems: (1) One is the large 
amount of heat to be transferred from the working 
dielectric to the water cooling coils; (2) the large high 
frequency currents generally required. The short time 
“load on” characteristics of many induction heating 
applications makes it desirable to have multi-tap units 
so that the capacitance values can be preset, and varied 
to suit the application. When capacitors are used for 
melting furnaces, a number of contactors are connected 
so as to vary the capacitance as the heat progresses. 


PROCESS 


Induction heating has been successfully applied in a 
great many different heat treating processes. Some of 
these operations which are done inductively cannot 
be successfully duplicated by other methods of heating, 
others are justified by special advantages such as 
freedom from scale and distortion; others again are 
adopted in preference to alternative methods for 
reasons of production, since it is well known that the 
inductive method is unrivalled in the speed at which 
the temperature desired in .the piece can be obtained. 


Melting furnaces — Over 200,000 kw in motor 
generator sets for induction heating applications have 
been installed up to the present. Of this total, approxi- 
mately 30 per cent supplies melting furnaces of various 
sizes, another 30 per cent is for surface hardening and 
the rest is in other miscellaneous heating jobs. 


The coreless induction melting furnace was the 
earliest commercial application of induction heating, 
and has grown steadily since its introduction by 
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Figure 16 — Induction heat treating cabinets for surface 
hardening and similar applications. » 


Figure 17 — Induction unit for hardening the internal 
bores of hollow pieces. <> 


Dr. Northrup in 1916. It has many advantages when 
special alloy steels have to be made with exacting 
specifications, it is speedy and has an inherent stirring 
action due to electro-magnetic forces in the charge 
which is very desirable. The disadvantages are its 
relatively small size from a production standpoint, 
and the expensive power supply required for it. 


Surface hardening — This process is definitely in the 
class in which induction heating is the outstanding 
method. It far surpasses other hardening methods in 
speed, freedom from scale and warping, and is used in 
so many applications that a complete article would be 
necessary to cover them. One important advantage is 
the complete coordination of the power supply includ- 
ing capacitor, heating and timing units and the quench- 
ing devices. 


Internal diameter hardening — Many intricate ma- 
chines have been built for this purpose, and internal 
diameters are hardened as well as external surfaces. 
A few of the applications may be mentioned: auto- 
motive wheel hubs, propellor hubs, gears large and 
small, cylinder liners for diesel engines, etc. 


Welding, forging and upsetting — Applications of this 
type fall in the class of operations for which other 
methods can be used but induction heating is preferred 
because of the advantages it offers. Some of these 
advantages are, high production due to fast heating 
cycle; uniformity of temperature distribution, resulting 
in high quality; soft scale which does not shorten the 
life of the punches and dies, better working conditions 
around the heating unit, and comparatively small 
floor space required. 


Induction brazing and soldering — This is a field for 
induction heating which has only recently been de- 
veloped. ‘Fhere are so many possible applications of 
this type that it would be difficult to cover them all. 
In general the inductor coil used will conform to the 
shape of the part to be heated. Frequency will depend 
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on the geometry of the parts and on the materials 
being brazed. Temperatures will also depend on the 
soldering or brazing alloy used. Silver soldering is done 
in the range from 1175 F to 1600 F depending on the 
silver alloy used. Copper brazing is done at tempera- 
tures from 1300 F to 2050 F which is required when 
pure copper is used for the brazing material. The chief 
advantage that induction heating has over other 
methods for this operation is that heating is fast, mak- 
ing atmosphere unnecessary, it can be closely controlled, 
and can be confined to a narrow area where it is re- 
quired. 


Miscellaneous applications — Many miscellaneous 
ferrous heating jobs can be done at normal 60 cycle 
frequency. These are cases where the diameters used 
are relatively large, and the temperatures do not 
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exceed the Curie point. The heating of autoclaves and 
large chemical vats for example. In installations of this 
kind the coil is simply wound around the vessel with 
suitable insulation. 


Other applications using 60 cycle are the expansion 
heating of rings, liners, casings, etc., operations such as 
placing tires on railroad car wheels, or lining guns are 
readily accomplished. Many other specialized appli- 
cations can be made where dimensions and the tem- 
perature required permit the use of 60 cycle energy. 


Tin reflowing — In all the history of induction heat- 
ing no new application has met with such rapid and 
widespread adoption as the inductive method of reflow- 
ing tin on electrolytic tinning lines. Starting with a 
relatively small 100 kw pilot line installation, within a 
few months equipments for this application actually 
installed total about 10,000 kw of 200,000 cycle power 
requiring nearly twice that much 60 cycle energy. 


Tinplate produced by an electrolytic tinning line 
has a gray matte surface. The smooth polished surface 
with which we are familiar can be obtained by heating 
the surface of the tin.so that it flows, and then quickly 
cooling it. The reflowing as it is called not only brightens 
the surface, but reduces the porosity of the coating, 
and thus improves its corrosion resistance. 


Several methods have been used for this operation: 
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1. Passing the tinned strip through a hot oil bath. 


2. Passing the strip through a radiant tube or some 
other type of furnace. 


3. Heating the strip conductively by passing current 
through it. 


4. Passing the strip through a high frequency inductor 
heating coil. 


Since the melting point of tin is low (450 F) and the 
differential between this temperature and the safe 
temperature for the oil is low, speed of the line is 
limited for the hot oil scheme. Radiant heat furnaces 
also require a great deal of space so that speed is 
again limited and both methods require that the speed 
be constant because the large storage of thermal energy 
prevents the change in speed. In addition to this 
neither operation lends itself to incorporation in the 
tinning line itself, so that handling of the strip is 
increased. 


The conductive method of heating the strip does not 
have these limitations but presents problems of getting 
power into the strip at high speed without arcing or 
burning at the contact rolls; also the contact with the 
strip introduces the possibility of marring the surface. 


The induction method requires no contact with the 
moving strip, and because of the low temperature, is 
ideal for this particular application. The speed up to 
1000 fpm of commercial tinning lines is fast, so that 
applications require large power, and because the thick- 
ness is small a high frequency of 200,000 cycles has 
been found quite satisfactory. 


The speed of heating is quite phenomenal, within 
.7 of a second after the strip enters the coil the tem- 
perature is brought up to 450 F where the tin melts 
and starts to flow into a smooth even surface. The 
coil required is not long and it is possible to put 600 kw 
of energy into the strip in a space only 6 feet long. 


CONCLUSION 


This brief picture of induction heating methods and 
equipment is far from complete. It is difficult in a 
single article to cover all of the applications. Some are 
still in the developmental stage, others are not so im- 
portant commercially. There is no doubt that induc- 
tion heating has made rapid strides, particularly as a 
mass production machine tool. New uses for this tool 
are being discovered and it appears certain that further 
development in the electrical equipment and the heat- 
ing units will be made in the future. As we gain more 
experience with the higher frequency power supply 
such as oscillators and spark converters, applications 
which are now thought impractical will be worked out. 
More important than this, fundamental research will 
remove some of the present limitations in inductive 
heating. The distinct advantages in this method will 
operate to broaden its field of use. There can be no 
doubt that induction heating will progress just as much 
after the war, as it has since war time demands brought 
it squarely to the front. 
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THE Merchant Wills xT 


GREAT LAKES STEEL CORPORATION 


by Charles Toon and “Jhomas Smith 


SUPERINTENDENT OF MERCHANT MILLS 


ROLL DESIGNER 


GREAT LAKES STEEL CORPORATION 


ECORSE, MICHIGAN 





The Mills 


by Charles Moon 


A AT Great Lakes Steel Corporation, there are two 
merchant mills: a 10 in. and a 14 in. The 10 in. mill 
has an unusual range. It will roll from 3/8 in. rounds 
and squares to 111/32 in. rounds or squares, small 
flats from 34 in. x 5/32 in. to 4 in. x 7/16 in., and also 
quite a few of the smaller special sections. The size of 
the billets used are 2% in., 3 in., 2% in. x 4 in. and 
21% in. x 41% in. Billets from 25 to 30 feet long are used. 

On the 14 in. mill, the billet size is 24% in., 3 in., 4 in., 
6 in., 7 in., and 7% in. x 8% in. and various sizes of 
slabs from 2% in. x 4 in. up to 2% in. x 14 in. All 
billets are 25 to 30 feet long, except the heavier blooms, 
which are 15 ft long. 

The sizes rolled on the 14 in. mill are from 1 in. 
rounds or squares to 41% in. rounds or squares, and 
flats from 1% in. x 4 in. to 13% in. by various thick- 
nesses. Besides, there are rolled an assortment of special 
sections such as T-bar for brake bands, auto bumper 
sections, auto rim sections, turret ring sections for 
tanks, and many other sections. Especially significant 
is the fact that one length of turret ring section weighs 
about seven hundred and forty pounds. 
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When the schedule man receives his order, it has 
complete data including size, chemistry, metallurgy, 
surface requirements, tolerances, and shipping instruc- 
tions. Many orders come through which call for a dead 
length, which means that a lot of good steel is unneces- 
sarily scrapped. Wherever possible, it is important 
that a multiple length should be given. 

It is up to the schedule man to build up an inventory 
of heats of different specifications. Heats will have to 
be rolled on the blooming or bar mill into various size 
billets. This means about forty different analyses to 
provide, so quite an inventory of billets is kept in 
order to keep the merchant mills running. When a 
certain size is being rolled, we like to roll all the orders 
of one size, regardless of chemistry. 

Before rolling the steel on the merchant mills, all 
the billets and blooms must be processed to get rid of 
surface defects, principally scabs and seams. To do 
this, billets and blooms are pickled and then scarfed 
or chipped. For the more particular types, they are 
bloomed, cleaned and rerolled and re-chipped. 

When charging in reheating furnaces, each bar is 
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checked to make sure there has been no mix-up while 
they were going through the various cleaning opera- 
tions. There are a great many types of steel which 
require furnace control to keep the decarburization to 
a minimum. Others require a very high degree of heat. 
A constant check of heating by the combustion and 
metallurgical departments is required for this. 

The furnaces on the 10 in. and 14 in. mills are of the 

end charged, continuous type. They will take up to 
thirty foot billets. Ejection from the furnace is directly 
onto roll tables with a hot shear within 4 ft of the 
point of ejection. 
"At Great Lakes the 14 in. merchant mill consists of 
fourteen stands of rolls with vertical rolls preceding 
No. 1 stand and No. 5 stand. These vertical rolls are 
the edging rolls for the continuous strip. It is unique 
to have a merchant mill rolling hot strip and merchant 
bar. 


The 14 in. merchant mill at Great Lakes consists of 
14 stands and produces a great variety of products (in- 
cluding strip) from a wide range of billet sizes. 


ee 
The 14 in. mill has three separate outlets (from stands 
No. 9, 12 and 14). Cooling beds are provided in the out- 
lets from No. 12 and 14 stands. No. 9 stand, which is the 
finisher for strip, is followed by a flying shear. 
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On this mill, there are three separate finishing 
stands, No. 9, No. 12, and No. 14. There are cooling 
beds from No. 12 and No. 14 stands. No. 9 is the finish- 
ing stand for continuous strip. After No. 9 a flying 
shear is provided, with its speed synchronized with 
the roll speed. 

A short motorized run-out table provides space to 
carry the sheared lengths of strip to an annealing bar 
piler. This space is equipped with water spray to give 
the physical properties required by the metallurgy 
department. 

To finish wide flats of heavier thickness, the No. 12 
stand is used. It also takes from 2% in. to 4% in. 
rounds and squares. Bars requiring sawed ends are 
finished from this stand, being carried on a run-out 
table to the hot saw. The saw is provided with two 
short cooling beds with a cradle arrangement from t 
which bars are removed by a spider with the second I 
crane. Bars from this stand not requiring sawed ends c 
continue to a larger cooling bed, from which they are 
transferred to the first mill shear. The same shear 
approach table is used to carry the product finished 
from No. 12 stand and from No. 14 stand. Excess 
tonnage which cannot be taken by the first shear is 
transferred to an auxiliary shear. When not in use for 
the mill production, the auxiliary shear may be used 
for re-shearing from the warehouse. 
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No. 14 stand is the finishing stand for rounds and 
squares from 1 in. to 2% in., flats from 134 in. to 6 in. 
and various sizes of special sections. 

On flat sizes such as spring steel, which require 
pack annealing, the cooling bed from the No. 14 stand 
is used. This bed is of such sturdiness that its entire 
length and breadth, or any part of it, can be utilized 
for pack annealing. 


Thus, the first 8 stands of this mill constitute the 
roughing unit. A bar coming from No. 8 stand may be 
carried to No. 9 and No. 10, and thence by the runout 
table back to No. 11 or may be transferred directly 
across: from No. 8 to No. 11 stand. Thus No. 9 and 
No. 10 stands become intermediate roughing stands 
for bars finished in No. 12 or No. 14 stand, or when 
reduction requirements permit, they may remain idle. 
From No. 8 stand on, all bars may be handled by trans- 
fer tables, or when size permits, may be looped by hand 
from No. 8 to No. 11 to No. 12 to No. 13 to No. 14. 


This arrangement gives this mill great flexibility, 
saving many roll changes. A concrete example of this 
is when using a 6 in. x 6 in. billet. This bar is reduced 
to a 3 in. square by using the first six roll stands. No. 7 
and No. 8 are idle. This bar may continue then to 
No. 9 and No. 10 and then back to No. 11 and No. 12, 
finishing a 2 5/8 in. round. 
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Taking the same 3 in. square from the roughing it 
may be transferred directly to No. 11, 12, 13, and 
14 stands, finishing a 214 in round in No. 14 stand. 
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When finishing in No. 14 stand and not using No. 9 
and No. 10, these stands may be changed for some 
other size while mill is in operation. Likewise when 
No. 13 and No. 14 stands are not used they may be 
changed for future use while mill is in operation. 
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Summed up, this mill with careful scheduling, roll 
designing and rolling, adds up to a flexible installation. I 
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A UNTIL the end of the 19th century designing of 
rolls was attended by considerable mystery. Roll pass 
design was considered to be a secret art, carried out 
behind closed doors and passed along from one roll 
designer to another, or from father to son. 

There are a few text books on roll designing but 
they are of little practical value, as each roll designer 
must produce the required section on an existing mill, 
of which there is a large variety. 

In designing rolls for merchant mills, or in fact any 
mill, the designer must know the limitations of his 
mill, so that he will not attempt to make a section that 
is too large for his mill or too small to be worth while 
on a large mill. Merchant mills are operated for the sole 
purpose of producing sections to customers’ orders and 
hence the designing of passes is to produce sections as 
nearly as possible to customers’ specifications. 

The first step for a new section is of course an inquiry 
through the sales department. This is forwarded to the 
roll designer with a sketch or drawing showing required 
tolerances, finish and quantity required. The designer 
estimates the number of passes required which deter- 
mines the original cost of equipment; he then forwards 
this to the sales department who decides whether there 
is enough tonnage in sight to warrant the expense. 
Sometimes as in case of war products, expense is disre- 
garded and rolls are made up to produce very small 
quantities. When a new section is approved we lay the 
section out to scale allowing .012 in. per inch for shrink- 
age which is the amount we have found from experience 
is required on our mills. Some mills require more and 
some less, depending on the grade of steel and the finish- 
ing temperature, which on our mills is approximately 
1800 F. We then locate the pitch line which is from 
1/32 in. to 1/16 in. above an imaginary line running 
through the center of the section as it is delivered from 
the rolls. This locating of the pitch line is very impor- 
tant, because if it is not located correctly the section 
will try to follow the smallest roll and may go up in the 
air, endangering the workmen, or down against the 
bottom guide too heavily, breaking the guide and caus- 
ing a wreck. By raising the pitch line slightly we try to 
make the top roll from 1/32 in. to 1/8 in. larger than 
the bottom roll which causes the bar to ride the bottom 
guide lightly and deliver better from the mill. There 
are several methods of locating pitch lines. 

We then pin the finishing pass down and lay a piece 
of transparent paper over it, then superimpose the 
leader over the finisher, taking care to keep as nearly 
as possible the same percentage of work at each point. 
This is important, as in sections (such as channels), if 
there is too much work on the web, the flanges will be 
pulled down and be short, or the web may be ruptured. 
The forming passes are laid out in the same manner, 
but the further back we get into the roughing passes, 
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the less becomes the need to hold the percentage of 
reduction so accurately. 

Sections are made by bending, squeezing, or spread- 
ing the steel, and the designer may use any or all of 
these methods in a section, depending on the layout of 
his mill and the shape of the section. 

We usually pull a light draft in the finishing pass 
and leader, and use harder rolls. This gives us a longer 
life and better finish. We increase the draft from there 
on back to the first forming pass and use stronger rolls, 
so that the designer has to decide whether to use chill, 
grain, steel or alloy steel rolls. Chill and grain rolls are 
much harder than the steel or alloy steel and give a 
much longer life, but they are more brittle and the de- 
signer must know the various types of rolls. 

Each section presents a problem of its own and there 
is no set rule whereby the designer can lay out his 
passes, as what works on one mill may not work on 
another due to the different mill layout, the different 
size of the rolls, the human element, etc. The designer 
must work closely with the rollers. Even on such simple 
sections as rounds and squares there are different 
methods of forming, and which is the best is largely a 
matter of opinion. On rounds some mills use the dia- 
mond, square, oval, and round method. We use the 
flat, edge, oval, and round system and it has worked 
very successfully for us. 

Sections may require anywhere from one to twenty 
shape passes depending on how complicated they may 
be. Each section must be balanced correctly in the 
different passes or it will pull sidewise and may rob the 
edges. This is the first difficulty to overcome on any 
new section. After we have the section riding level 
through the mill it may be necessary to fill in a few 
empty spots. We always try to work on the safe side; 
that is, we would rather have an underfill than an 
overfill, as it is much easier to open up one of the pre- 
ceding passes so as to fill the vacant spot than to close 
in a pass which often necessitates either cutting the 
whole roll down to scrap size or turning a new roll. 

We try to keep away from sharp corners on any 
section, as they are difficult to produce without an 
overfill, and if the sharp corner is on the inside of the 
section a sharp corner is required on the roll, which will 
burn off in a short time and necessitate frequent 
changing of passes, cutting down the tonnage per pass 
and increasing the cost. I have found that most sharp 
corners are not really necessary, and the customer will 
often agree to a radius if it is called to their attention. 

We also try to make sections as nearly symmetrical 
as possible to keep away from warpage in cooling, and 
in a great number of cases we can produce a section 
double, splitting it afterwards either at our plant or 
at the customer’s. 

The speeds of the various stands are important in 
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rolling sections, as on mills where there are individual 
variable speed drives on each stand the designer has 
more leeway in the reduction made in each pass. 
Where the speed of each stand is fixed, the reduction 
in each pass is fixed or a buckle or a pull will result, 
causing the section to be very uneven. 

Two roll designers, given the same section to make, 
will very seldom develop the design in the same way. 
This is mostly due to the fact that they have a different 
mill layout on which to produce the section and they 
will try to use standard size billets which may be differ- 
ent in each plant, and they also have different men 
doing the rolling. 

I am often asked, “(How much tonnage is a pass good 
for?” It is not the weight rolled that wears the pass, 
but the number of feet of steel that goes through the 
pass. If a pass for 1 in. rounds is good for 100 tons, a 
pass for 2 in. rounds should be good for 400 tons, as 
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The Great Lakes 10 in. merchant mill can produce rounds 
of *4-1}5 in. diameter and flats 34-4 in. wide, as well 
as various small shapes. 
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Runout and cooling bed in 10 in. merchant mill. The roll 
storage indicates the great number of rolls required 
in merchant mill operation. 
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there is the same number of feet but the weight is four 
times as great. 

We figure spread as equal to 33 per cent of the draft 
in most cases, but in heavy drafts the spread can be 
anything. I have seen 70 per cent spread where we 
pulled a 15g in. square down to % in. flat in two 
passes, and 14 in. square pulled down to }¢ in. thick 
in four passes spread out to 114 in. wide. Large diameter 
rolls will spread the steel more than small diameter, 
and cold steel will spread more than hot steel; also, 
there is a difference in spread due to the alloy content 
of the bar. Small bars will spread more than large bars. 
We try to allow enough clearance between the rolls, 
so that the rollers can take care of the difference in 
spread by raising or lowering the rolls. 

There is a great variety of passes to choose from, and 
the designer must decide what type to use, depending 
on the shape of the section and the mill layout on 
which it must be rolled. Open and box passes are 
generally used on blooming mills and billet mills where 
the reductions are not heavy. They are not so good for 
heavy reductions as the steel will spread out into the 
openings between the rolls and may cause laps or fins. 
Breakdown ovals are the best for heavy reductions but 
they do not help the quality of the product. Diamonds 
and squares will not reduce as much as ovals but they 
work all sides of the bar and in my opinion give a much 
superior quality. Tongue and groove passes are mostly 
used for special shapes and spread can be pretty well 
controlled in this type pass by fillets in the corners that 
come opposite the opening in the next pass. 


Our No. 1 merchant mill (14 in.) covers a large range 
of sizes. We can roll from 1 in. to 4% in. rounds or 
squares and flats from 114 in. to 13) in. wide (depend- 
ing on the edge and thickness required), as well as 
various shapes. 

No. 2 merchant mill (10 in.) can produce from 3/8 in. 
to 144 in. rounds and flats from 34 in. to 4 in. wide, as 
well as various shapes. 


Blooming mill rolls are usually turned with the 
bottom roll slightly larger than the top to take advan- 
tage of the difference in peripherial speed which causes 
the bar to try to follow the top roll and helps to keep 
the ends of blooms and slabs from gouging into the 
table rollers. The bar mill rolls are turned with the top 
roll 1/8 in. larger than the bottom to make the bar 
ride the bottom guide which is more solidly held than 
the top guide. On the hot strip and cold strip mills we 
keep the work roll diameters as closely as possible the 
same, allowing only .003 in. on the cold mill and .010 in. 
on the hot mill. 


We turn and grind rolls for strip mills with a slight 
crown in the center; that is, the roll is larger in the 
center of the body than on the ends. This is done to 
compensate for the bend of the rolls in the mill when 
the bar enters the different passes. There is no way to 
figure these crowns and it is only a matter of cut and 
try until we find the required crown. Rolls for the old 
style sheet mills are turned concave, that is, smaller 
in the center than the ends, so that after they are 
warmed up (which usually takes the first turn each 
week) they will produce a flat sheet. There are several 
tricks used to keep the sheet rolls from getting ex- 
cessively hot, such as keeping steam blowing on the 
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bodies or keeping water running on the necks to help 
dissipate the heat. 

The different finishes on hot and cold strip mill rolls 
are obtained by using different size grain in grinding 
wheels. To get a so-called mirror finish we start with 
a coarse grain (about 36), rough the roll down close to 
size with this, then change to a 120 grain for semi- 
finish and finish the roll with a 320 grain, or where a 
better finish is required we then put on a 500 grain 
wheel. For some types of work, such as for rolling 
aluminum, they may use a wheel as fine as 800 grain. 

Rolls are turned in a special lathe on neck chucks 
which give them the same action as when they are in 
the mill. If they were turned on centers, as shafting 
is turned, they would run out of round in the mill due 
to the wear of the lathe centers and the center hole 
in the roll. 

The roll turner is a highly skilled mechanic who 
through years of experience develops an unbelievable 
feel with the calipers. I have seen roll turners point out 
what they call high spots that by actual measurement 


were only one-half thousandth of an inch larger than 
the balance of the roll. Also, in fitting templets an 
experienced roll turner can work until you cannot see 
light past the sides and you can see light through a 
one-half thousandth opening. This is done by the 
correct grinding of tools, in which the experienced roll 
turner becomes very proficient. This is a job that can 
only be learned by actually doing it and by continual 
practice. 

Roll makers have made great progress in the manu- 
facturing of rolls in the past few years. Twelve years 
ago, if we had a pass that produced 50 or 60 billets it 
was considered a fairly good roll; now we can run from 
150 to 200 billets per pass. These billets are cut into 
four pieces at the furnace and each piece finishes about 
90 feet long. The same progress has been made in rolls 
for hot strip mills. When we first started our No. 2 
hot strip mill, four hours was about the limit for a pair 
of rolls. Now we get from 8 to 12 hours on strip for the 
cold mill which requires a very good finish. On plate 
we get from 24 to 48 hours rolling per set. 


PRESENTED BY 


J.C. PATTON, JR., Sales Representative, Heppen- 
stall Company, Detroit, Michigan. 
THOMAS SMITH, Roll Designer, Great Lakes 
Steel Corporation, Ecorse, Detroit, Michigan. 
L. R. MILBURN, Electrical Engineer, Great Lakes 
Steel Corporation, Ecorse, Detroit, Michigan. 
W. J. EVANS, Rotary Electric Steel Company, 
Detroit, Michigan. 

D. J. ROSECRANS, Great Lakes Steel Corpo- 
ration, Ecorse, Detroit, Michigan. 

Cc. E. S. EDDIE, Plant Lubrication Engineer, Great 
Lakes Steel Corporation, Ecorse, Detroit, Mich- 
igan. 


J. C. Patton, Jr.: I would like to ask Mr. Smith 
if he has developed any particular method of arriving 
at tons rolled or number of feet rolled on strip. 

Thomas Smith: Some places keep tonnage on rolls, 
but we do not. As I see it, if you roll 100 tons of No. 16 
gauge on a pair of rolls, and 1000 tons of 14 inch thick- 
ness, you have done more damage rolling the 100 tons 
than you did rolling the 1000 tons. So I do not think 
tonnage is fair to any roll. We only keep track of the 
reductions and the number of times in the mill. 

You might have a run of heavy gauge — we will say 
3% or \4 in. thick for fight or ten hours and not do 
as much damage or. wear those rolls as much as one 
hour on }¢ in. thick. 

J. C. Patton, Jr.: I would think it would be a 
very difficult proposition, but I understood some 
people were trying to correlate gauge and stand posi- 
tion to arrive at a foot-tons figure for roll life. 

Thomas Smith: I know some people do, but we 
figure it is not fair to any rolls to charge them up with 
so much tonnage if they went in and had a lot of light 
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H. C. HOEFT, Electrical Designer, Great Lakes 
Steel Corporation, Ecorse, Detroit, Michigan. 


W. H. CLARK, Great Lakes Steel Corporation, 
Ecorse, Detroit, Michigan. 


R. E. WALSH, Continental Foundry and Machine 
Company, East Chicago, Indiana. 


J. A. CLAUSS, Vice President in charge of Engi- 
neering, Great Lakes Steel Corporation, Ecorse, 
Detroit, Michigan. 


JOHN SOLOMON, General Foreman, Roll Mer- 
chant Mills, Great Lakes Steel Corporation, 
Ecorse, Detroit, Michigan. 


gauges, whereas the next rolls might go in on a big 
turn of heavy gauge. 

L. R. Milburn: What shape do your rolls come in 
when you buy them from the manufacturer? 

Thomas Smith: Some plants buy rolls in the 
rough and do their own necking. We have done very 
little necking. At our plant we buy rolls with the necks 
already finished and bodies in the rough. From there 
on, we finish them up. 

L. R. Milburn: What about your shape rolls? 

Thomas Smith: We also buy them with the necks 
finished and bodies in the rough. We start right in on 
the rough body and cut that for required shape. Some 
places have them rough turned, and other places have 
necking lathes and do their own necking. 

W. J. Evans: What about shadows on bars? 

Thomas Smith: There are a lot of different kinds 
of shadows and they come from a lot of different 
reasons. For instance, if you have shadows running 
straight across the bar, or even with a slight curve on 
them, they might come from roll ragging any place 
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between the ingot and the finished bar. They can also 
come from a worn tooth where the pinion teeth are not 
meshing properly. They can also come from a vibrating 
spindle somewhere along the way, or from too much 
draft in finishing, causing a ripple as it comes out of 
the mill, mostly on light gauges. It also can be caused 
by trying to get too much life out of the roll, for which 
the rollers blame me. Another kind of shadow you 
may get is a sort of blotch over the bar. Those can come 
from deep furnace scale. The hydraulic sprays clean 
the scale out and leave a pit which the rolls smooth out, 
but you can still see shadows along the bar in blotches. 
You can’t measure them. There is no depth, but you 
can see them. 

There is also another kind of shadow which you may 
get on a section which might be thinner in the center 
than on the edges. That is an elongation shadow 
caused by stretching the middle of the bar out longer 
than the edges. 

W.J.Evans: Do you get any shadows from a sharp 
oval, for instance, going into a round pass? 

Thomas Smith: You might. 

W. J. Evans: If you get an oval too blunt, will it 
cause shadow lines at the break? 

Thomas Smith: If you get an oval going into a 
square, and that oval is blunt, you can get all kinds of 
shadows. What you have to do is fill the oval up a little 
more. If you get it too sharp on the end, you are liable 
to get a lap. 

W. J. Evans: Which do you prefer, a sharp oval 
or a blunt oval? 

Thomas Smith: I don’t like ovals at all. Ovals 
don’t help quality. If you have a square going into an 
oval, and the steel has been heavily chipped or scarfed, 
we come along with an oval and squeeze those scarfing 
cuts shut, and you have seams in your bar. You might 
not be able to see them, but they are buried in there, 
and when you turn the bar up into the square, they 
carry right into the corner, and then carry right through 
the mill. 

Therefore I don’t like ovals, but once in a while we 
have to use them to get necessary reductions. 

D. J. Rosecrans: Do you think billet heating would 
have anything to do with that? 

Thomas Smith: Well, if the billet isn’t as hot as 
it should be, it will spread more, and is liable to go out 
into the parting between the rolls. A cold bar will 
spread more than a hot bar. I would say heating could 
have something to do with your trouble. 

L. R. Milburn: You stated you made allowance for 
shrinkage of your steel. Do you also make allowance 
in your design for increasing of the roll size due to heat? 

Thomas Smith: No. The rollers take care of that 
in the screwdown, but when you have water running 
on the rolls, any increase is so very slight it is not 
noticeable. 

C. E. S. Eddie: I want to ask a question on neck- 
ing. You have water cooled composition bearings on 
the roll necks on our No. 1 bloomer. What does this 
mean in the maintenance picture? Is it going to be 
an economic advantage? 

Thomas Smith: If they don’t take proper care of 
necks and bearings in the mill, it will score the necks, 
and we will have to polish them as best we can in the 
shop. 
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C. E. S. Eddie: Isn’t it true that if the mainte- 
nance department gives adequate protection and care 
for the roll neck bearings it will do away with fire 
cracking, thrust wear, etc. 

Thomas Smith: If they give them proper care in 
the mill and don’t let the scale in and keep adequate 
water on them, they should not have any fire cracking 
on any bearing. 

H. C. Hoeft: After a diamond is used a certain 
length of time, would it be profitable to turn the roll 
for a square? 

Thomas Smith: Yes, you could turn it for a 
larger square, but you couldn’t make a diamond into a 
smaller square unless you cut it way down. But you can 
use the rolls by making them for larger sizes. 

W. H. Clark: What about roll reduction? 


Thomas Smith: I try to get 1% inches of life out of 
our merchant mill rolls. Sometimes we can get it. 
Sometimes we can’t. 

If we go too far on flat rolls and try to roll light 
gauge on them, the bar will come out with a riffle on 
it and shadows result. In that case, all we can do is 
save those small rolls for heavier gauge, where the 
rifle doesn’t show up. 

If you get the diameter of your roll too much below 
the pitch of your mill, you are going to get into trouble. 
We try to start out %4 in. above the mill pitch and go 
down to %4 in. below. That gives us 1% inches of life. 
Something may interfere and we can’t always get that. 

On the 14 in. merchant mill, we have roller bearings, 
and due to the bearing boxes coming together, we only 
get 13% inches. 

We try to base the life on the condition we have in 
our mill. In some mills we can get 1144 in., in others 
13% in., and in others 1% in. If we get 1% inches, we 
consider we are getting a fairly good life out of our 
roll. On some roughing rolls we get as much as 8 in. 
and on the blooming mills 5 or 6 in. 


R. E. Walsh: I think it would be of interest to 
show how you dress rolls and bring them to life again 
after rolling 150 to 200 tons. 

Thomas Smith: That depends on the shape of 
our pass. We take the rolls back to the shop and put 
a templet in the passes and see how much they are 
worn, first. The roll turner picks out the worst worn 
pass and takes a cut until that pass is cleaned up, and 
the rest of them should clean up. 

On a round pass, we take a round nosed tool and sink 
it into the bottom until we have it all nice and clean, 
and then take a round plug and put it in the pass to 
true it up. We scrape all the rust off first, because rust 
will take the edge off the plug, which is made out of 
carbon tool stcel. 

Member: Isn’t it true, with the diamond and 
square breakdown you would have more rolled-in scale 
than you would with box pass? 

Thomas Smith: Yes, but you can’t pull as much 
draft with a box pass. If you had a box pass and you 
would pull the same amount of draft as you would on 
a diamond, you would get a fin out here at the side. 

It is much the same as with the oval. You can pull 
a heavier draft with an oval, but if there are any 
defects in the side of it, you bury them right in the steel. 

L. R. Milburn: On the merchant mill, you design 
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same amount, you will get a pull or a buckle and possi- 
















care same roll, don’t you? bly a cobble. So the question is what to use as the roll- 
fire Thomas Smith: Yes, we use up the full length of ing diameter. On the diameter of the rolls, there are 
the roll. The rollers tell me I’m too greedy. I try to get different ways of taking the rolling diameter. On a 
re in out too close to the end. There never was a roll made diamond, most people use 66 per cent of the depth. 
uate long enough to get all the passes you would like to On a flat bar you use the bottom of the groove as your 
king get in. rolling diameter. On a flat roll you use the face. On a 
L. R. Milburn: What happens then? 90 degree square you take 50 per cent of the depth. 
‘tain Thomas Smith: You get trouble with your guide On diamond passes this percentage varies with the 
roll fixtures. You are just too close to the end. Also, on our angle of the diamond. As the angle of the diamond goes 
mill the tables are narrower than the roll, so the closest up, we take the rolling point farther down, in proportion 
—_ you can get is 7 inches from the end of the roll to the to the angle, until we reach the bottom, which would be 
vere center of the pass. a flat again; we use a direct proportion: 50 per cent of 
pats J. A. Clauss: I am glad to be back in civilization the depth is to 90 degrees as the point of the rolling 
again. It has been a great many years since I had to diameter is to the angle of the diamond. On a 120 degree 
figure roll passes, but I had the good fortune to go diamond, the rolling diameter would be 50:90 — RD: 
it of through the industry about a year ago for about eight 120, or 66.6 per cent of the depth of the groove. 
it weeks, and the thing that impressed me more than J. A. Clauss: When I was designing roll passes for 
é anything else was that the old three-high mill was a certain merchant mill some years ago, this question 
ight doing a good job. ; of mean diameter for a diamond came up. We put a 
In one particular mill they had a three-high roll mark in one side of the groove in a roll and rolled a 
to stand ahead of the continuous roughing stands, in number of bars. We then carefully measured the dis- 
in which they could give the billet one, three or five tance from mark to mark, with due allowance for 
passes before it entered the continuous roughing mills. shrinkage due to temperature. Since the distance 
— This cut down the number of billet sizes they had to between marks represented the circumference, the 
nem carry, because they could reduce the billet in the diameter was determined by dividing this length in 
hee three-high stand to suit the continuous roughing mill. inches by 3.1416. This gave us the mean diameter for a 
life We have to carry a number of billet sizes and change diamond pass one-third up from the bottom of the 
hat. the roughing mill rolls frequently to cover the wide pass or two-thirds down from the centerline between 
: range of sections we roll. the rolls. 
ngs, It might be of interest to elaborate a little bit on the John Solomon: How about the diameters from 
only reductions and speeds. Where you have individually one set of rolls to another? 
te driven stands, it isn’t quite so difficult as where you Thomas Smith: You still have to come back to 
“i have a continuous mill with one drive. I think that it the constant. If you adjust one set of rolls in a con- 
a would be interesting to elaborate on the fact that you tinuous mill, you have got to adjust them all. 
— have a constant volume of metal from stand to stand, John Solomon: What is the percentage of varia- 
a and, if you have a heavy reduction, you have got to tion you would allow on the constant? 
; slow up on speed. Your speed and reduction have got Thomas Smith: Some roll designers go as much as 
to go hand in hand, because the volume of steel passing 5 per cent. I usually try to stay closer than that. I try 
t to has always got to be constant. to give the roller the benefit and keep it within 3 per 
ais Thomas Smith: In my paper I said that where cent, if I can possibly do so. That gives the roller a little 
we had variable speed motors with individual drives leeway to adjust his rolls. 
> of we did not have to worry so much about that, whereas John Solomon: Where do you have the most roll 
put on continuous mills where the speeds are fixed you breakage, on the neck or the body of the roll? 
are have to have the same amount of steel flowing through Thomas Smith: On our merchant mills, due to 
poe each pass. We use a constant equal to the area of the roller bearings and small necks, we have more breakage 
and pass times the rpm times the rolling diameter of the on the necks of the rolls. On No. 1 and 2 strip mills we 
; roll. That constant has to be the same in every stand have the most trouble on the ends. Most of the breakage 
sink when you have a continuous mill. If you don’t have the is wobblers twisted off the rolls. 
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@ Hot metal car built by William B. 
Pollock Co. Total loaded weight 
328,000 lbs. carried by eight SISF 

Spherical Roller Bearings. 











SSS Spherical Roller Bearings 






with their inherent aligning 
characteristics permit designs 
that eliminate the initial cost 
and maintenance of journal 
boxes. They are mounted in the 
ends of the side frames bored 


to receive them. 5664 


SF INDUSTRIES, INC., 
PHILADELPHIA 34, PA. 
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An Expert at 


UNWRINKLING Steel Plate 


Taking the waves out of 100” steel plate is 
the job of this newest type plate leveler, 
designed by Birdsboro for one of America’s 
largest steel plants. It’s sturdy and rugged, 
complete with indicators for quick adjusting 
and incorporates many new features to 
reduce production costs. 


Birdsboro specializes in steel mill equipment 


“tailored” to the needs of its customers. A 
staff of skilled designers and engineers are 
ready to apply their talents to your particu- 
lar steel mill equipment problems. Whether 
you need a plate leveler or any other type 
of steel mill or rolling mill machinery 
Birdsboro can build it for you. Your inquir- 


ies will receive our prompt attention. 


BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY ~- BIRDSBORO, PENNSYLVANIA 








STEEL MILL EQUIPMENT 
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Most steel mill coke plants have sufficient hydrogen sulfide in coke-oven gas to meet all of 




















their requirements for sulfuric acid for ammonium sulfate production and light-oil washing. 


Often the H2S concentration is high enough to provide acid for the pickling plant as well. 


This hydrogen sulfide can be recovered at low cost by the Koppers Hot Actification Sulfur 


* 


Recovery Process in a form readily convertible into sulfuric acid by the contact process. 


In addition to a return from acid production a substantial credit is due for desulfurizing coke- 


oven gas for the open hearth and heat treating departments. 
The sulfur in high-sulfur coal becomes a cheap raw material instead of a nuisance. 


Koppers’ Hot Actification Process is simple to operate. It uses a sodium carbonate solution 
to remove the hydrogen sulfide from the gas in an absorber, as shown in the flow sheet. The 


foul solution is regenerated by boiling under vacuum in the insulated column. 


One plant treats 22,000,000 cubic feet of gas per day and produces approximately seven tons 


of H2S per day, from which 20 tons of 66° sulfuric acid are made. 


Koppers will be glad to give you figures on this process for your plant. 
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TURBINES + HELICAL GEARS and 


oo large 
a worm gear is un- 
necessarily expensive; too 
small a gear invites failure. 
Correct selection depends not 
only upon transmitted horsepower 
and ratio of reduction but also upon con- 
tinuity of operation, shock and other load 
characteristics. The recommendations of the De 
Laval representative assure you of the right drive 
at the right price. He is backed by Home Office 


engineering experience, gained in furnishing worm gear 


drives for all classes of service over the last twenty years. 


Specifications alone do not make a worm gear 
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EWS SUPPLEMENT 
Iron arSteel 


ENGINEERING SERVICE 
TO THE IRON AND STEEL 
INDUSTRY SINCE Y y 


SAFETY PRECUATIONS ESSENTIAL 
WHEN WORKING ON SOLVENT TANKS 


A The cleaning or repair of tanks 
in which organic solvents are used 
should not be undertaken without 
rigid precautions, inasmuch as the 
vapors of all organic solvents are 
toxic and the majority are flammable 
as well. Oxygen deficiency in the tank 
is another hazard which must be 
considered, 

If a tank has contained a flammable 
solvent, the safest method for remov- 
ing the vapors, preparatory to clean- 
ing or repair, appears to be thorough 
flushing by steam, followed by me- 
chanical ventilation of a type approv- 
ed for flammable vapors. Steam jets 
to loosen sludge have been successful, 
the tank then being washed, drained 
and dried out with warm air. If the 
use of steam is impractical, the sludge 
may be washed out with high-pressure 
hose but care must be exercised to 
avoid building up static electricity. 
Steam also has some disadvantages, 
such as the building up of combustible 
mixtures at the vents. Non-sparking 
shoes and tools, vapor-proof lamps, 
and protective clothing should be 
utilized, and otherwise the Code for 
Flammable Liquids and Gases of the 
National Fire Protection Associa- 
tion should be observed. 

Before cleaning a tank that has 
contained a non-flammable solvent, 
the concentration of vapor in the tank 
should be reduced as much as possi- 
ble, preferably by mechanical ventila- 
tion. 

The cleaning of any tank that has 
contained an organic solvent should 
be done from eutside the tank, if 
possible. In degreasing processes util- 
izing non-flammable solvents, where 
the process is wholly or substantially 
enclosed, metal chips, mud, and other 
solid residues are usually removed by 
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scraping, and a clean-out door is 
generally provided through which the 
sludge may be removed by a long- 
handled scraper. The liquid residue 
and sludge are immediately confined, 
to lessen volatilization of the solvent 
in the atmosphere. An approved 
canister type gas mask is advisable 


If cleaning from the outside is not 
possible, before entry into the tank, 
an air test by a competent chemist is 
advisable. Workmen who must enter 
should be further protected, prefer- 
ably by air-line respirators approved 
by the U. S. Bureau of Mines for the 
purpose, though, in some cases, 


canister type gas masks approved for 
organic vapors may be used. Pro- 
tective clothing should be afforded 
and there should be stationed outside 
the tank a watcher holding a rope or 
harness attached to the person inside, 
in order to haul him out at the first 
sign of trouble. Removal of protective 
apparatus should not be permitted 
until workmen are safely outside 
the tank. 

Whether the tank is cleaned from 
the inside or outside, however, work- 
men in the surrounding area also 
should be protected from the possi- 
bility of vapor inhalation or the out- 
break of fire. All organic vapors are 
heavier than air and tend to settle in 
low places, so that the atmosphere 
may be practically free of vapors at 


CONVEYOR SAVES MAN-HOURS IN ROD MILL 
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This overhead trolley hook conveyor automatically picks up coiled rod from 
an apron conveyor and slowly moves them as they cool to loading stands. 
The coils are removed from the hook conveyor by pneumatic hoists. This 
conveyor, of a type unusual in steel plants, is installed in the recently 
completed rod mill of Columbia Steel Company, a United States Steel 


subsidiary, at Pittsburg, California. 
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. . . Wider Conveying Surface 
From Roll-Enclosed Motors 


% Smoother table service and increased flexibility are assured 
from SCHLOEMANN “Motor-Rollers” because of simplicity 
in design and rugged construction—both necessary to a steady, 


uniform performance. 


The construction of the rollers as shown in the illustration 
above ,with the squirrel cage motor enclosed within the roller, 


provides closer and quicker access to the run. 


“Motor-Rollers” have been developed to a high de- 


gree of efficiency in standard mill practice. Our engineering 


staff will be glad to advise you without obligation. 





1102 EMPIRE BUILDING ..... . PITTSBURGH 22, PA. 
HYDRAULIC PRESSES e ROLLING MILL MACHINERY 








breathing level and yet contain a 
mixture that is explosive or hazard- 
ous to health at or near the floor or 
in a nearby pit. 

Any recommendations provided by 
the chemical or equipment manu- 
facturers should be carefully ob- 
served, and all workmen should be 
thoroughly drilled in safe practice. 


EMPLOYMENT PROGRAM 
FOR VETERANS ADOPTED 


A Carnegie-Illinois Steel Corporation 
has announced establishment within 
this U.S. Steel subsidiary’s industrial 
relations department of a broad pro- 
gram looking to the re-employment of 
former employees returning from the 
armed forces and revealed the ap- 
pointment of Maynard G. Mont- 
gomery as head of this activity. 

Already this U. S. Steel subsidiary 
has employed more than 4,000 veter- 
ans of World War II, 2000 of them 
former Carnegie-Illinois employees 
who have returned to jobs at the steel 
company’s plants and general offices. 
A follow-up record is being kept on 
each case, in line with the company 
policy, and special attention is being 
given handicapped veterans. To date, 
nearly 43,000 Carnegie-Illinois Steel 
workers have been inducted into 
service. 

A former soldier, Mr. Montgomery 
served in the field artillery during 
World War I. He has been chairman 
of the Gary, Indiana Draft Board 7 
from the time of its establishment in 
1940. He has also had an extensive 
experience with returning service- 
men during the course of his duties at 
the Gary plant of the corporation, 
where he most recently served as a 
general foreman. 


NEW COKE OVENS 
FOR AUSTRALIA 


A The Australian Iron and Steel Ltd. 
has awarded a contract to the Wil- 
putte Coke Oven Corporation, of 
New York, for the engineering work 
on a battery of 48 Wilputte underjet, 
high and low burner ovens, including 
by-product equipment. This is an 
extension to the battery of 72 Wil- 
putte ovens of the same type and to 
the by-product plant built in 1937 at 
Port Kembla, N.S.W., Australia. 
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LARGE HYDRAULICALLY CONTROLLED HACK 
SAW SHOWS MANY OPERATING ADVANTAGES 


A Probably the most outstanding 
contribution to metal cutting equip- 
ment in recent years was the develop- 
ment, by Armstrong-Blum Manufac- 
turing Company, of the giant No. 24 
Marvel hydraulic hack saw with its 
extreme capacity of 2514 in. x 25% in. 
In every installation and without ex- 
ception, this saw is conserving both 
man and machine hours on large, 
essential War Work, at costs far 





version of the time-proven model 
No. 18, heretofore the largest hack 
saw built, nevertheless, ten years’ ex- 
perience in building the latter model 
is reflected in the basic design and 
proven features incorporated into the 
newer, larger machine. 

The entire hydraulic system is 
simple and efficient. As the system 
operates at extremely low pressures, 
leaks are a very unusual occurrence 


od 


y i. 


Cutting a 22 in. diameter high carbon forging is all in the day’s work for this 
giant hack saw, which has a limiting capacity of 251% in. x 2542 in. and 
operates at 20-80 8 in. strokes per minute. 


below previous methods. Actual cut- 
ting time has been reduced more than 
one-half in some instances and the 
necessity for surface grinding test 
pieces entirely eliminated. 

Multiple control of blade speeds, 
through a specially designed two 
speed gear case in conjunction with a 
Reeves variable speed drive, pro- 
vides a range of from 20 to 80 strokes 
per minute, quickly and easily adapt- 
ing the saw to any class of material to 
be cut. The 8 in. stroke develops 42 
to 168 blade feet per minute, Further 
control is provided through a positive 
hydraulic feed, the setting of which is 
governed by the width of work, and a 
variable hydraulic feed which regu- 
lates the blade pressure in accordance 
to work resistance. 

While the No. 24 Marvel cannot be 
termed in any sense a “blown-up” 


and all controlling units are subjected 
to very light loads. The hydraulic 
pump is required to operate only dur- 
ing those intervals when the upper 
housing is being raised for reloading 
the saw. The feed unit is a single, 
compact element designed especially 
to suit the exacting and sensitive 
control requirements. 

The exclusive roll-stroke move- 
ment progressively raises one end of 
the blade and lowers the other as it is 
drawn through the work. This long- 
used and efficient Marvel principle 
solved a triple problem when cutting 
large work, as only a relatively short 
length of the blade is in contact with 
the work at any one instant and as a 
result, shorter chips are formed 
which do not clog the tooth gullets. 
Also, chips are progressively eliminat- 
ed from under the blade and the re- 
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quired blade pressure is greatly 
reduced. Relief lift of the blade dur- 
ing the return stroke is accomplished 
within the upper housing itself, 
eliminating the raising and lowering 
of this unit each stroke. 

Some idea of the enormity of the 
No. 24 saw may be had from the 
following figures. The total weight is 
16,000 pounds and the saw frame 
alone weighs 900 pounds. Blade and 
holders 40 pounds. The high-speed- 
edge, chrome vanadium back Marvel 
blades are 31 in. x 4% in. x in. x 
2% teeth per inch, employing three 
pins in each blade holder, permitting a 
recommended blade tension of 17,000 
pounds, insuring straight cuts and 
allowing higher feed pressure. Safety 
switches are built into the saw at 
several points, affording protection 
against both mechanical and human 
failures. 

The first installation of these im- 
mense saws was made approximately 
one year ago and it has been operat- 
ing twenty-four hours a day without 
interruption or one cent of repair 
expense ever since. Repeat orders — 
four from one company alone 
quickly and simply answer perform- 
ance and cutting cost questions. A 
typical No. 24 operation is pictured 
in the accompanying photograph 
taken at Mesta Machine Company, 
Homestead, Pennsylvania, showing 
the Marvel cutting a high carbon 
forging 22 inches in diameter by 
54 feet long. 


MERGER OF FURNACE 
BUILDERS ANNOUNCED 


A The Amsler-Morton Company, in- 
ternationally known engineers in the 
steel and glass industries, announced 
a merger with Pennsylvania Indus- 
trial Engineers, Inc., Pittsburgh, 
which will continue operations as a 
division of Amsler-Morton in the 
Fulton Building, Pittsburgh. Oscar R. 
Olson, formerly President of Pennsyl- 
vania Industrial Engineers, Inc., has 
been elected President of Tht Amsler- 
Morton Company, and the announce- 
ment named the following additional 
officers: Karl W. Gass, Executive 
Vice President, Paul M. Offill, Vice 
President-Sales, Arch V. Ritts, Vice 
President P.I.E. Division, Theodore 
H. Sloan, Vice President G.M.S. 
Division, and T. E. Roop, Vice Presi- 
dent-Purchasing. 
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J AND L SETS NEW 
PRODUCTION RECORDS 


A Recent victories by Allied forces 
have not caused any let-up in the 
production drive at the various works 
of the Jones and Laughlin Steel Cor- 
poration but instead have spurred 
the workers on_to even greater efforts. 
In September, a thirty day month, 
which also included a holiday for 
some finishing departments, J & L 
plants at Pittsburgh, McKeesport 
and Cleveland established new high 
production records in several depart- 
ments, 

The Otis Works, Cleveland, estab- 
lished a new record for total iron and 
steel products shipped which was 
nearly 2500 tons higher than its best 
record of September 1943. The Otis 
blast furnaces bettered their record 
established only a month ago and the 
77-inch hot strip mill bettered its 
record, March 1944. At this works, 
the No. 26 open-hearth furnace and 
the sinter plant also broke their best 
previous records. 

At Pittsburgh Works, the No. 4 
blast furnace broke its best record, 
that of October 1942, and the Soho 
fragmentation bomb line bettered its 
August, 1944 record by more than 
60 per cent. 

At McKeesport Works ordnance 
plant the production of eight-inch 
shells for the famed “Black Panther” 
and the big howitzer was increased 
by more than 35 per cent. Ranking 
U. S. Army Ordnance officers have 
complimented J & L several times on 


This masonry saw can be conveniently 
moved to the job, and insures accu- 
rate fits in brickwork. 




































ELECTRICAL MANUFACTURER GETS MARITIME “SM” 


The 153d Maritime ‘‘M’’ to be awarded to a manufacturing concern went to 
the Reliance Electric and Engineering Company in a ceremony at the 
Cleveland plant on September 16. Admiral Howard L. Vickery, vice chair- 
man of the Maritime Commission, presented the pennant to Charles L. 
Collens, president of Reliance, whose Marine Departments have been 
outstanding in the engineering and production of motors and generators 
which supply power for the Victory fleet in more than fifty installations. 
Reliance units of ratings from 1/4, to 150 horsepower perform a variety of 
tasks, ranging from the operation of main circulating and condensate 
pumps, steering gear, 5 in. guns and searchlights, to the ‘‘little jobs’’ of 
running refrigerators, garbage grinders, fire and sanitary pumps on 
Victory ships, tankers, transports, cargo ships, barges, tugs, and con- 


verted aircraft carriers. 


the splendid performance of this 
plant in producing these critically 
needed shells. 


SAW CUTS MASONRY 
TO EXACT SIZE 


A Quicker, more accurate, more effi- 
cient and economical cutting of re- 
fractories and masonry materials 
these are the results obtained when 
using a Clipper masonry saw. Design- 
ed especially for cutting special sizes 
and shapes of firebrick, this equip- 
ment will prove to be of value wher- 
ever furnaces, acid chambers or kilns 
require linings or repair work. 

The “multiple cutting principal,” a 
special feature of this saw, utilizes a 
series of rapid, shallow cuts which 


discharge cuttings and reduce fric- ° 


tional heat. Smooth cuts, accurate to 
within a fraction of an inch, easily 
made on clay, chrome, magnesite, 
silica and acid resistant brick. 

Seven different models are avail- 
able, each of sturdy steel frame con- 
struction with electrically driven 
motors. Gasoline model, also, for use 
in outlying districts where electricity 
is not available. All models are com- 
pletely portable and may be moved 
about wherever needed. 
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BREAKER FEATURES 
COMPACT DESIGN 


A A new 100-ampere “De-ion” cir- 
cuit breaker which requires less space 
and permits lighter structures for dis- 
tribution panelboards, built-in appli- 
cations and bus duct plug-ins is 
announced by Westinghouse Electric 
and Manufacturing Company. 

All ratings are available in one com- 
pact breaker with uniform pole 
spacings and terminal arrangement, 
providing complete  interchange- 
ability between ratings. The new F 
frame permits for the first time a 
100-ampere, 600-volt a-c or 250-volt 
d-c breaker in the same space for- 
merly required by the 50-ampere, 
600-volt a-c or 250-volt d-c rating. 

Equipped with thermal and instan- 
taneous magnetic trip elements, the 
‘“De-ion” fuseless circuit breaker 
permits maximum loading of circuits 
and fast resumption of interrupted 
service. Contact pressure increases 
with wear, thereby prolonging the life 
of contacts and breaker. Silver alloy 
contacts give increased contact life 
with lower wattage loss. The special 
alloys used also prevents “freezing.” 
Both two and three-pole units are 
available. 
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PROGRESS IN ELECTRIC 


A Carved in stone near the entrance 
of the Archives Building in Washing- 
ton are the words, ““What Is Past Is 
Prologue.” 


All of our yesterdays are a prelude 
to today and today is but a prologue 
for the progress of tomorrow. Perhaps 
there is no better way to forecast post- 
war lighting than to search the past 
for its prophecy of the future. By a 
study of the record of thirty years of 
lighting progress, by comparing 1913 
with 1948, perhaps we can answer 
some of the questions which you and 
your customers ask today about the 
lighting of tomorrow. We know that 
engineering advancement must con- 
tinue. We are certain that new design 
is a prerequisite of lighting progress. 
And, if the lighting of the future is to 
meet the needs of tomorrow, there is 
little doubt that closer cooperation 
between manufacturer and distribu- 
tor is essential. 


Back in 1913, thirty years ago, 
five footcandles of general illumina- 
tion was accepted in the better 
lighted interiors just as fifty or one 
hundred footcandle levels are today. 
At that time, a 100-watt vacuum 
tungsten lamp then newly introduced 
cost 80¢ and yielded approximately 
nine hundred lumens of light. Today 
the 100-watt fluorescent lamp gives 
4200 lumens, or nearly five times as 
much as its first prototype. The cost 
of current now averages less than half 
as much as it did in 1913 so that 
users get ten times as much light for 
the same amount of money. Perhaps 
it’s more than a coincidence that 
lighting standards, too, are about ten 
times what they were in those earlier 
days. 


This substantial improvement in 
light production presupposes that 
sometime in the future, certainly 
within the next thirty years, a radi- 
cally new light source will be dis- 
covered or invented, something not 
now conceived of at all. This, too, 
seems very probable. The time to 
look for such inventions is when 
every possibility for improvement of 
existing sources seems to have been 
investigated and there are no avenues 
of opportunity left. After tungsten 
lamps were placed on the market, 
lamp manufacturers went through 
several years of worthwhile refine- 
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*"Working-it-out’ conferences between 
metallurgist, combustion engineer and 
furnace designer insure the Best, most 
practical solution to your heat-treating 
problems. 





































coe put your 
post-war product ona profit basis 


ON'T let out-moded, inefficient and costly 
heat-treating procedures handicap you when 
the day arrives to resume peacetime oper- 
ations. 


War's needs have accelerated the development 
of improved heat-treating techniques designed 
to get out of steel a// of the predetermined 
properties put into it by the steel maker. 


Properly applied, modern heat-treating — as typi- 
fied by Austempering, Martempering and Pur- 
nellizing—insures improved and more uniform 
physical properties. Increases machinability. Re- 
duces warpage. Provides freedom from soft spots 
and cracking. It minimizes re-treating and re- 
jections. The result—a better product at lower 
cost! 





Here at Tate-Jones we offer you thorough and 
practical knowledge of these advanced heat- 
treating methods—as well as of conventional 
heat-treating practice. 





We can furnish not only expert metallurgical and 
engineering advice to improve your heat-treating 
but can provide the proper equipment to exactly 
fit your needs:—oil and gas-fired furnaces of all 
types, either standard or custom-built—salt and 
lead pots—oil tempering tanks of the latest 
type—all engineered to operate at maximum 
efficiency and to give you the results desired. 





46 years experience building quality industrial 
furnaces and heat-treating equipment is behind 





this service. 


“urn 


TATE-JONES 


G&G CO. INC. - LEETSDALE (Pittsburgh District) PA. 


Rotating Hearth, Car Bottom, Pusher, Conveyor, Roll Down, 
Horizontal and Vertical Pit, Circular and Rectangular 
Pot Furnaces. Also Gas, Oil and Combination Burners 












ments. Then, just when we were 
about to write finis on tungsten lamp 
efficiency, out of our laboratories 
came the epoch-making gas-filled 
lamp, and the whole process of refine- 
ment started all over again. And 
when we appeared to be just about 
finished with the major improve- 
ments in gas-filled lamps, fluorescent 
appeared on the horizon. Today, it 
is still in the refinement stage. Radical 
inventions usually cannot be foreseen; 
refinements usually can. What are 





the possibilities of further refinement 
in fluorescent? Possibly a fluorescent 
lamp that needs no ballast or starter, 
one that can be seated in a socket 
to have it light. Actually such a lamp 
would not be a refinement at all but a 
fundamental invention. An electric 
discharge source that does not require 
a ballast or choke to keep it from run- 
ning away to short circuit is quite con- 
trary to everything we know today. 
Even the old carbon arc lamp had 
to have a ballast. On the other hand, 
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Ohis Gage will do it! 
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IT SAVES IN MAN POWER because it eliminates the necessity 
of making calculations to determine air excess or deficiency— 
does away with lost time in making experimental adjustments. 

It saves in fuel because it indicates instantly when there is 
an incorrect proportioning of air and fuel. It is an infallible 
guide to highest possible combustion efficiency. 


It saves in material through producing greater uniformity 
in production methods, in minimizing spoilage, etc. It may be 
used for indicating not only the ratio of air flow to fuel flow— 
but the ratio between other functions such as pressure, dratt, 
suction, temperature (up to 1000° F) speed in R.P.M. or inches 
per minute, position, level and others. 


The cross-pointer feature is exclusive with the Hays Visio- 
Ratio Gage. It shows at a glance not only the amount of the 
two flows but the percentage of excess or deficiency existing 
between them. 


CURPORATION 


Send for 

PUBLICATION 41-478 
ON CENTRALIZED 
CONTROL OF OPEN 
HEARTH FURNACES 
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a lamp which will start without the 
help of a starting-switch already has 
been announced. 

We can also look for continued im- 
provements in fluorescent lamps from 
the standpoint of candlepower main- 
tenance. Early G-E laboratory sam- 
ples dropped to one-half candle- 
power in 400 to 500 hours. Now the 
figure is 85 per cent at about 2000 
hours and we can expect to go still 
further. Nor is the question of refine- 
ment in initial efficiency a closed 
book. There are still possibilities in 
new phosphors and sixty lumens 
per watt instead of fifty-two for the 
40-watt lamp does not appear un- 
reasonable. Substantially higher watt- 
ages in fluorescent lamps are quite 
possible. We already know that we 
can make longer tubes and are 
planning to make them. Anything 
beyond these known improvements, 
today, had better be put into the 
category of radical invention. 

What about new shapes in fluor- 
escent lamps — curves, half circles, 
angles? Any of these can be made, but 
if too many types are designed it is 
questionable whether the wholesaler 
and his customers would be bene- 
fitted. Already, our laboratories have 
designed circular lamps for manu- 
facture as soon as priorities permit. 

Before other new shapes can be de- 
signed, three factors must be con- 
sidered. Two principal factors so 
far as the consumer is concerned are 
cost and convenience. It must be 
perfectly obvious that too wide a 
variety of curves would be costly. 
At the same time, stocks would be 
difficult to maintain and replacement 
lamps would certainly be less con- 
venient to obtain. 

Postwar lighting equipment is cer- 
tain to be even more largely fluor- 
escent than ever before. Design will 
tend to be more functional and less 
ornamental, both in industrial and 
commercial markets. For new lighting 
or the relighting of most types of 
interiors, postwar, the demand for 
fixtures will tend toward flush mount- 
ing and with war experience as a 
guide, a high percentage of continu- 
ous-row or large-area installations 
will be made. In most new buildings 
recessed or flush-mounted fixtures 
will distribute cool, soft, even light 
on working surfaces. Combinations of 
fluorescent with versatile filament 
lighting will continue to spotlight 
and highlight industrial process and 
commercial displays. 
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NEW PNEUMATIC 
OPERATING VALVE 


A A new compressed air foot valve 
to be used with air tools, air cylinders, 
air chucks, flash welders, forging 
machines, die casting machines, rivet- 
ing machines, air vises, and all other 
air operated equipment is announced 
by the manufacturer, Keller Tool 
Company, Grand Haven, Michigan. 


On tools, where it is desirable for 
operators to have both hands free, it 
greatly facilitates rapid handling of 
work. Safety of the operator is accom- 
plished by the kick guard which 
prevents accidental operation. 


This foot valve is furnished in lock- 
ing and non-locking types. The pedal 
lock on the locking type holds the 
pedal in the open position. A touch of 
the operator’s toe releases the lock. 


A simple adjustment of the lever- 
locking device prevents engagement 
of the operating pedal and changes 
the locking type to the non-locking 
type. 

The valve mechanism is simple. 
Normally, the valve is closed with 
the outlet side open to the exhaust. 
When the foot pedal is depressed, the 
exhaust closes and line pressure is 
admitted to the device to be operated. 
Upon release of the pedal, the air 
supply stops and the outlet to the 
exhaust is again opened. 


Rugged construction features in- 
clude: Heavy cast iron body; neoprene 
valve seat; heat treated and precision 
ground valve operating stem; heavy 
gauge steel kick guard; brass screen 
air strainer. Net weight: 12% lbs. 


CHILE PROGRESSES 
IN ELECTRIFICATION 


A An extensive program of electrifi- 
cation is now taking place in Chile to 
speed industrial expansion there, and 
the International General Electric 
Company has been awarded contracts 
to supply a great amount of the 
needed generating, transmission and 
distributing equipment, officials of 
the company have disclosed. 
Three large plants have already 
been scheduled for production by the 
Corporacion de Fomento de la Pro- 
duccion, the Chilean government 
agency in charge of the development, 


and more are planned for the near 
future. According to the report of 
1.G.E. officials, a sizeable steel mill 
will also be built in addition to the 
power plants. When completed it will 
be the first such plant to be located in 
Chile as well as the first on the west 
coast of South America. 

To supply power for the steel mill 
and for coal mines and textile mills, 
I.G.E. has agreed to send the Abanico 
hydroelectric plant — the newest in 
the development — the largest gener- 
ator units ever shipped to the coun- 
try, as well as transformers, switch 
gears and other equipment. 

The huge generators will make it 


possible for the hydro-electric plant 
to"produce power at an ultimate ca- 
pacity ‘ of . 130,000 kva, about one- 
fourth the present capacity of the 
Bonneville hydroelectric in this 
country. Projected output of the steel 
mill is more than 100,000 tons a year. 

The Abanico plant will be located 
on Laja River, in the southeastern 
part of Chile. A 21,500-acre lake was 
formed there about 85 years ago 
when Antuco Volcano erupted, throw- 
ing a lava dam across the path of the 
river between two mountain ranges. 
The lake is so deep that available 
sounding devices have never reached 
its bottom. 
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The white line |€ 
indicates the ‘ 
safety circuit. : 
Safety circuit “= 
contact is bonded 
to the housing. / 


An extra pole is pro- 
vided for the safety 
grounding circuit con- 
ductor in Arktite Style 
2, as illustrated. This 
pole is longer so con 

tact is made first and yy 
broken last on the safety 
circuit. 


Arktite Style 1, without the extra 
pole uses the plug sleeve and re 
ceptacle housing as this part of the 
safety grounding circuit. 


Safety circuit contac 
plug handle 





CROUSE-HINDS 


CROUSE-HINDS COMPANY | 





arktite 
Plugs and Receptacles 


are circuit breaking and 
SAFE without additional 
disconnect equipment. 





The ar j i he plug instantly 

snulfed I { | ted arcing 
chamk 

Each 1g 1 ft } 7 j 

f it ividh 1 

The arc is broken while the plug contact 

still a considerable distance inside of 

e arcing chamber. There is no danger 


f the traveling over to the other side 
} of the circuit or to the housing 






CROUSE-HINDS offers 
the only complete line of 
circuit breaking plugs 
and receptacles O 
Amp. to 400 Amp., 250 
volt D.C., 600 volt A.C. 


Arktite plugs and receptacies are listed in Condulet 
Catalog No. 2500, Section 40. Explosion proof Arktite 
plugs and receptacles are listed in Section 85 


Condulets for Hazardous Locations 


SYRACUSE 1, N. Y.. U.S.A. 


Oilices: Birmingham — Bostor chicago incinnati eve 
Los Angeles — Milwaukee — Minneapolis New York Philade 
Resident Product Engineer 
ANITOS LITRITIC Co AsT Ar oR " 
CROUSE-HINDS COMPANY OF CANAD/ 


\ibany~ - Atlanta harlotte - New 





Konsas_ City 
Washington 


Dallas Denver Detroit Houston Indianapolis 
Francis Seattle —-St. Louis 
Orileuns 


TORONTO, ONT 


and Plant 
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New Literature 


A The Cleveland Worm and Gear 
Company, Cleveland, Ohio, is mail- 
ing a four page illustrated bulletin 
which embodies a concise description 
of the new Speedaire fan cooled worm 
year reduction units. A large illus- 
tration in the center spread of this 
bulletin shows just how the high 
velocity air stream is held on a 
directed course by the double wall 


housing, how the  heat-dissipating 
surface is nearly doubled by integrally 
cast fins on the outer wall of the 
housing. It is pointed out that be- 
cause of the more effective removal of 
heat the Speedaire unit delivers up to 
twice the horsepower capacity ob- 
tainable from standard type worm 
reducers of equal size, when operated 
at the usual motor speeds. 








For Purging— 
For Blanketing — 
For Processing — 


Specify the Kemp Inert Gas Producer where processing conditions or requirements call 
for inert or protective atmospheres. 


Kemp Inert Gas Generators are available in capacities ranging from 1,000 to 100,000 
cubic feet per hour, may be furnished for semi-automatic or automatic operation. Safety 
features include electric ignition, safety pilot, soft heads, fire checks, and automatic 
shutdown in the event of 


(a) burner outage (b) cooling water failure, or (c) fuel gas supply failure. 


The inert atmosphere is delivered at a temperature of not more than 15° F. above the inlet 
temperature of cooling water with a corresponding dewpoint. When dryer gases are 
required, low dewpoints may be obtained by selection of suitable auxiliary drying equip- 
ment. Write for engineering data, recommendations, and quotations. 


Ask for Bulletin 901.3 


OTHER KEMP PRODUCTS 


Adsorptive Dryers for Air and Gas 

Atmos-Gas Generators for Special Atmospheres 

The Industrial Carburetor for premixing gases 
Immersion Heaters 

Submerged Combustion Burners 

A complete line of Industrial Burners, and Fire Checks 





Address The C. M. 
Kemp Mfg. Co. 405 E. 
Oliver St., Baltimore- 
2, Maryland 


By 
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A The Askania Regulator Company 
has just published bulletin No. 101 on 
ratio control. It points out the man- 
ner in which Askania ratio control 
may be applied to many types of pro- 
portioning applications in the process 
industries. 

A novel feature of the bulletin is the 
orifice calculation chart. This offers 
engineers a quick and easy method of 
orifice size determination for air and 
gas flows. 

Copies of this bulletin may be 
obtained upon request. 


A Cochrane publication 2975 is de- 
scriptive of Cochrane decarbonators 
for removing certain dissolved gases 
from water solution. 

These decarbonators have been 
successful in application for removal 
of carbon dioxide in connection with 
iron removal plants and with the 
degasification of hydrogen zeolite 
softened waters. 

Data is available and description is 
given of the method of operation and 
can be had for the asking. 


A “A Complete Data Book on Worm 
Gear Speed Reducers for Industrial 
Applications” is the title of a new 
book No. 1824, which Link-Belt Com- 
pany announces has been completed 
and is now available for distribution 
to interested readers. 

It is a book of 100 pages, replete 
with photographs, dimensioned line 
drawings, engineering data, horse 
power ratings, and tables of weights 
and dimensions, all aimed at helping 
the holder of the new book to make 
his own selection of the type and size 
of reducer required for a_ specific 
service. 

A copy of new book No. 1824 may 
be had by writing direct to Link-Belt 
Company at Philadelphia, Chicago, 
San Francisco, or other offices of the 
company. 


A The result of many months’ lab- 
oratory research, a study titled “‘Shot 
Peening and the Fatigue of Metals,” 
by H. F. Moore, for many years Re- 
search Professor of Engineering Ma- 
terials at the University of Illinois, 
has been published by American 
Foundry Equipment Company, Mish- 
awaka, Indiana. Among the subjects 
covered are: Types of structural 
damage of metals, how shot peening 
increases resistance to plastic dis- 
tortion, the origin of fatigue cracks, 
the effects of cold working, measure- 
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, Pyle-National safety switches have the substantial 

= construction needed to withstand severe operating 

— conditions. The case and cover are heavy-section 

‘om- galvanized cast iron; operating parts are of heavy 

leted cast metal, and are designed for quick make and 

ition break action. Contacts are mounted on heavy slate. 
The operating shaft has bronze bearings. The case is 

- fully protected, with both cover and hub plates 

mse equipped with weatherproof gaskets. The operating 

ghts lever extends through the case in a rustproof bear- 

ping ing, and the cover is held closed by rustproof wing 

ake nuts and bolts. These features assure dependable 

me service and long life even under severe operating 

cae conditions. 

nay Circuit breaker Pylets are of similar heavy duty 

Belt construction, and are available with or without in- 

pt terlocking receptacle for 

’ QuelArc plugs. 

Write for Pylet general Cata- 
= log 1100 with complete listings. 
hot 
Is,” THE PYLE-NATIONAL COMPANY 
Re- 1334-58 North Kostner Avenue 
Via- Chicago 51, Illinois 
ols, Offices: New York, Baltimore, Pittsburgh, 
iad St. Louis, St. Paul, San Francisco 
ish- 
cts it. = 
ral beara ; 
ing CONDUIT FITTINGS * FLOODLIGHT PROJECTORS 
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LOCOMOTIVE ELECTRICAL EQUIPMENT 
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ment of shot peening intensity, ex- 
amples of increased fatigue life from 
shot peening, and many others. The 
booklet is illustrated by microphoto- 
graphs, charts and tables, and con- 
tains research data never before 
published. 


A A 20-page booklet has just been 
issued by Tube Turns, Inc., of Louis- 
ville, Kentucky, giving allowable 
working pressures for welding fittings 
in five classes of piping — power, oil, 
district heating, gas and air, and 























Limcinale BACKLASH, FRICTION, 
WEAR AND CROSS-PULL 


the four destructive evils of other types 
and makes of couplings that prevent 
a permanent care-free installation. 


The Thomas All-Metal Coupling has: 
No Chains, No Gears, No Rubber. 
No Lubrication Required 





He COUPLINGS 


refrigeration. Fourteen convenient 
tables list allowable pressures at the 
indicated temperatures for any size 
and weight Tube-Turn fitting. All 
tabulations are made in accordance 
with the Code for Pressure Piping 
A.S.A. B31. 1 — 1942. 


A Evidence of the growing interest 
in the South American markets is 
shown in the trade bulletins appear- 
ing in Spanish. Latest to appear is the 
new Aerator Cooling Tower Bulletin 
(Fluor Torres Enfriadoras Aerator) 
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WRITE FOR COMPLETE 
ENGINEERING CATALOG 


THOMAS FLEXIBLE COUPLING CO. 


ae ee 











ae Me Te 


i 


published by The Fluor Corporation, 
Ltd., Los Angeles, California. 


A Surface Combustion, Toledo, Ohio, 
has just published two new bulletins 
setting forth some of its furnace 
products. One of these, “Surface 
Combustion Furnaces In the Produc- 
tion Line,” illustrates the modern 
trend of placing the heat treating 
operation directly in the flow-line of 
plant operations, rather than the old 
practice of a separate furnace room 
or heat-treat department. The second 
bulletin, on “Soft Metal Melting” 
shows miscellaneous melting furnaces 
for a temperature range of 500-1200 
F. Copies may be had upon request. 


A Preferred Utilities Manufacturing 
Corporation report a recent increase 
in requests for copies of their 36-page 
service booklet, “Dividends From 
Your Power Plant.” They attribute 
this to the rapidly growing interest 
in post-war planning. 


This booklet is not an advertising 
pamphlet, offers nothing for sale. It 
is published as a service to power 
plant engineers and executives, to 
help them to a better understanding 
of steam producing problems, as well 
as appreciation of the plant engineer 
and his job. 


The booklet consists of a compila- 
tion of ten non-technical discussions 
by men who are authorities on steam 
generating. Each article handles a 
different phase of power plant opera- 
tion and supplies much useful infor- 
mation that busy main office execu- 
tives ought to have, yet rarely find 
time to acquire. 


Copies are obtainable by writing 
Preferred Utilities Manufacturing 
Corporation, 1860 Broadway, New 
York 23, N. Y. 


A Chain Belt Company has just pro- 
duced a new folder descriptive of Rex 
Flat Spray Nozzles. These nozzles 
are in service in practically all indus- 
tries where water is used in cleaning, 
cooling and washing operations. They 
are made in a variety of sizes and 
from a variety of materials. The 
folder besides illustrating and de- 
scribing the nozzle uses gives tabular 
information concerning their dis- 
charge in gallons per minute; their 
dimensions; a list of materials, sizes 
and prices. 
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Of course, you'll have to sweat out extra production after 
the war in order to... 
1. Hold your competitive position 
2. Break into new markets 
3. Cash in on the flood of postwar orders before the 
peak demand dries up 
So, right now, make sure that the new designs on your 
drafting boards are developing around these high-perform- 
ance, heavy-duty 
bearings. Bearings 
that insure longer 
life at higher 
speeds, and under 
heavier loads. 





























RIGHT ANGLE LOADING IS THE REASON 


One look at the diagram tells you why Rollway’s right-angle 
loading insures more performance per unit of cost. There are no 
compound loads to muddy up the stress analysis or to aggravate 
wear and cause premature failure. Loads are resolved into their 
simplest components of pure radial and pure thrust. And each 
of these separate components is carried by a separate roller 
assembly AT RIGHT ANGLES TO THE ROLLER AXIS. 

That means oblique resultants and compound forces are out. 


There’s no squeezing action to force the rollers from between 
the races, hence less end-rub and less roller-end wear back. 
Each separate assembly safely carries heavier loads at higher 
speeds, or gives proportionately longer life at the same 
load and speed. 


DON’T DELAY Send a sketch, drawing or detailed 
specification for free bearing analysis by Rollway engineers. 
The right type of bearing will make a vast difference in 
the ultimate performance and market for your product. 


BEARING COMPANY, INC., SYRACUSE, NEW YORK 


BEARINGS 


SALES OFFICES: Philadelphia * Boston « Pittsburgh « Youngstown ¢ Cleveland ¢ Detroit ¢ Chicago ¢ St. Paul « Houston « Tulsa « Los Angeles 


BUILDING HEAVY-DUTY BEARINGS SINCE 1908 
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For efficient, long-lasting insula- 
tion, try J-M Insulating Brick and 
Insulating Fire Brick. 7 types are 
available. 

3 types of Insulating Brick: 
Sil-O-Cel Natural Brick for temp. 
to 1600° F; Sil-O-Cel C-22 Brick 
to 2000° F; Sil-O-Cel Super In- 
sulating Brick to 2500° F. 4 types 
of Insulating Fire Brick: JM-1620 
to 1600° (or to 2000° F. behind 
refractory protection); JM-20 to 
2000° F; JM-23 to 2300° F; and 
JM-26 to 2600° F. All provide 
lightweight, low cost, low con- 
ductivity. Insulating Fire Brick 
differs from J-M Insulating Fire- 
blok only in size. 


Johns-Manvi 





Placing the new J-M Fireblok in a suspended 
arch-type furnace. Despite the large size of 
Fireblok, it is easily handled because it is 
light in weight. Diagram shows this arch 
construction in greater detail, 





OU CAN GET your furnaces back in 

service much quicker, thus making 
substantial savings in down time as well as 
maintenance crew time by using big, light- 
weight Johns-Manville Insulating Fireblok. 
For one Fireblok covers more surface than 
five regular-size fire brick and, therefore, is | 
much easier and quicker to place. 


Easy cutting and fitting—J-M Fireblok can 
be easily cut with a saw and shaped with a 
rasp. Most special shapes can be either 
shop or field cut from standard slabs, re- 
ducing the inventory of special shapes. 


Minimum of joints—the large size, com- }} 
pared to the standard fire brick unit, mate- | 
rially reduces the number and length of 
joints, resulting in a thermally more effi- | 
cient construction. 


Economical bonding—with reduced joint 
length Fireblok requires a minimum of air- | 
set cement for bonding. (J-M 1626 Cement } 
was especially developed for this use.) 


Uses—Fireblok can be used wherever In- 
sulating Fire Brick are recommended such 
as for heat-treating furnaces, flues, stacks, 
mains and similar equipment. Also for the 
lining of doors, suspended arches, and, 
when tapered, for sprung arches of excep- J 
tional stability. 

* * + 
For further details on the many Johns- | 
Manville Insulaztions for Steel Mill Service, } 
write for catalog GI-6A, Johns-Manville. } 
22 East 40th Street, New York 16, N. Y , 


JOHNS MANVILLE 
| 
: 





lle INDUSTRIAL INSULATION 


FOR EVERY TEMPERATURE... FOR EVERY SERVICE 
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| Personnel News 


J. Emmett Fink, general works manager for Great 
Lakes Steel Corporation, has been appointed vice presi- 
dent in charge of operations for the company. He will 
continue as works manager of mills which are the 
government’s chief source of supply for landing craft 
armor plate, Quonset huts and other wartime products. 


Julius A. Clauss, chief engineer of Great Lakes 
Steel for many years and former War Production Board 
official, has been named vice president in charge of 
engineering. 

Both Mr. Fink and Mr. Clauss have been with Great 
Lakes Steel since it was organized in 1929, and prior 
to that had been in the steel business many years. 
Mr. Fink entered the steel industry in 1907 as a sheet 
mill worker in Allegheny Steel Company’s Bracken- 
ridge, Pennsylvania Plant. From 1912 to 1917 he 
worked as a hot mill stocker and in other capacities 
for the West Penn Steel Company. Shortly after forma- 
tion of Great Lakes, J. Emmett Fink became superin- 
tendent of its merchant mills, assistant general superin- 
tendent in 1935, general superintendent in 1940 and 
general works manager in 1941 

Mr. Clauss, who in 1929 and the early nineteen 
thirties directed construction of the Great Lakes 
plant at Ecorse, Michigan, in 1943 served as special 
assistant to the director of WPB’s Steel Division in 
charge of steel plant facilities. Before joining Great 
Lakes Steel in 1929 he had been associated with the 
Trumbull Steel Co., Warren, Ohio, Republic Iron and 
Steel Company, Youngstown, Ohio, Corrigan-McKin- 
ney Steel Company, Cleveland, Ohio, Carnegie Steel 
Company, Youngstown, and Lackawanna Steel Com- 
pany, Buffalo, New York. In 1940, Mr. Clauss was 
president of the Association of Iron and Steel Engineers. 


Fred G. Teufel, district manager of the Storage 
Battery Division of Phileo Corporation in Cleveland, 
has been named midwestern sales manager of the 
Division which includes supervision of offices in Buffalo, 


J. EMMETT FINK 








Pittsburgh, Cincinnati, Detroit, Chicago and Cleveland. 
He also becomes a member of the management staff 
at headquarters. 

Teufel is well known in the storage battery industry 
throughout the United States. He spent 23 years with 
the Willard Storage Battery Company in several ca- 
pacities, serving as sales manager for 12 years, prior 
to joining Philco in January, 1941. 


Walter A. Furst has been appointed district repre- 
sentative in the Pittsburgh area for the Storage Battery 
Division of Philco Corporation. 

Mr. Furst, formerly general contract manager for the 
Westinghouse Electric and Manufacturing Company 
and subsidiaries, is a graduate of the University of 
Maryland. 


J. M. Stapleton, former superintendent of blast 
furnaces for Geneva Steel Company, Geneva, Utah, 
has been promoted to assistant division superintendent 
of blast furnaces at South Works of Carnegie-Illinois 
Steel Corporation. Both companies are United States 
Steel Corporation subsidiaries, and Mr. Stapleton is 
again joining Carnegie-Illinois at the South Chicago 
plant succeeding the late R. D. Beck. 

Mr. Stapleton is returning to the plant at which he 
worked for twenty-two years prior to joining Geneva 
Steel Company last October. His first employment at 
South Works goes back to 1921 when he was a gas 
pressure operator. Frequent promotions soon advanced 
him to general foreman and in May, 1939, he was made 
superintendent of the 1-4E blast furnaces, the post he 
held until leaving in 1943. 

A graduate of the University of Chicago, Mr. Staple- 
ton is the winner of the 1943 J. E. Johnson Award 
which is presented by the American Institute of Mining 
and Metallurgical Engineers for the outstanding 
technical paper of the year. 

At Geneva Steel, Mr. Stapleton is succeeded as super- 
intendent of blast furnaces by J. S. McMahon, who 
formerly was assistant blast furnace superintendent 


J. M. STAPLETON 
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at the Warren, Ohio, plant of Republic Steel Corpora- 
tion. Before joining Republic, Mr. McMahon had been 
associated with the National Tube Company, another 
United States Steel subsidiary, in the blast furnace 
department at Lorain, Ohio. 


Harry J. Fisher and R. J. Cox, Cleveland, Ohio 
will represent Pennsylvania Transformer Company in 
the Cleveland territory for its complete range of trans- 
formers. The company also announced that Electrical 
Jobbers Equipment Company, Minneapolis, Minne- 
sota, will handle the company’s line of power, distribu- 
tion, welding, furnace and other types of transformers 
in that district. 


Harold C. Olson has been appointed sales manager 
and John A. Toth as assistant sales manager of The 
Torrington Company, Bantam Bearings Division, 
South Bend, Indiana. 

Mr. Olson studied Mechanical Engineering at the 
University of South Dakota and has been with The 
Torrington Company since 1935. He was formerly 
district representative in Milwaukee and Pittsburgh 
and became assistant sales manager in 1941. 

Mr. Toth has been associated with Torrington since 
1929. Also at one time Pittsburgh representative, he 
was special representative in the steel industry before 
his present appointment. 


George R. Roemer has established consulting 
engineering services in Pittsburgh, Pennsylvania, offer- 
ing complete investigating, reporting, planning and 
estimating services for reconversion, alteration or ex- 
pansion of existing steel and industrial plants. 


C. W. Camp, formerly with Crocker-Wheeler E!ec- 
tric Manufacturing Company for 38 years, specializing 
in application engineering, is now associated with 
Worthington Pump and Machinery Corporation, Har- 
rison, New Jersey, as consulting electrical engineer. 

A former executive member of the National Associ- 
ation of Electrical Manufacturers, Mr. Camp brings 
a wide background of experience in the electrical indus- 
try to his new work with Worthington’s public utilities 
department. 


Howard B. Carpenter, after sixteen years with 
Republic Steel Corporation and its predecessor com- 
panies and for the last five years assistant vice president 
in charge of operations, has resigned and will open an 
office in Cleveland as a consultant in steel mill opera- 
tions. 

Mr. Carpenter was born in Pittsburgh and was 
graduated from the University of Michigan in 1906 as a 
chemical engineer. He was associated successively with 
the metallurgical and open hearth departments of the 
Carnegie Steel Company, the open hearth department 
of Jones and Laughlin, the blast furnace department 
of Pittsburgh Crucible Steel Company and the coke 
oven department of the Cambria Steel Company. 

In 1916 he went with the Colorado Fuel and Iron 
Company where he later became plant manager. He 
joined Republic Iron and Steel Company in 1928 as 
manager of the Youngstown District. In 1935 he was 
made manager of Republic’s Cleveland District and in 
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1939 was appointed assistant vice president in charge 
of operations. 


E. M. Richards will assume charge of the operations 
of Republic Steel Corporation’s steel districts, suc- 
ceeding Mr. Carpenter. 

Mr. Richards has been assistant vice president in 
charge of operations of Republic’s manufacturing divi- 
sions since 1935. He is a graduate of Bucknell University 
and was first associated with the Westinghouse Air 
Brake Company as assistant to the chief engineer. 
From 1920 to 1925 he acted as a consulting electrical 
and mechanical engineer and in the latter year was made 
the chief industrial engineer of the Jones and Laughlin 
Steel Corporation, Aliquippa Works, where he remained 
until 1930 when he was appointed chief industrial engi- 
neer of Republic. 


W. M. Kellev, formerly works manager of the 
Youngstown plant of Truscon Steel Company, Republic 
subsidiary, comes to Cleveland to take the position of 
assistant to the vice president in charge of operations 
and will have charge of Republic’s manufacturing 
divisions. 

A native of New Castle, Pennsylvania, Mr. Kelley’s 
first connection with the steel industry came in 1908 
as an apprentice machinist with the New Castle plant 
of Carnegie Steel Company. 

In 1915 he was transferred to Duluth as a mechanical 
supervisor on the construction of the plant of Minnesota 
Steel Company, United States Steel subsidiary. 

Following six years on this assignment, Mr. Kelley 
became construction foreman for Inland Steel and sub- 
sequently went to Jones and Laughlin Steel Corporation 
as assistant general master mechanic of the Aliquippa 
Works, becoming general master mechanic there 
in 1928. 

He joined Republic Steel in 1930 as general master 
mechanic of the Youngstown plant, becoming works 
manager of Truscon Steel Company’s Youngstown 
plant six years later. 


Obdtuartes 





GEORGE E. ADAMS 


George E. Adams, electrical superintendent, 
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give your products the market-making strength of 
laster 
vorks 
stown 


HERE’s a post-war plan that will work no matter 
what happens. 

First, build sales-making strength and service 
into your products by using tough forgings in 


< their vital parts. 
tse ee Second, reduce production losses by using 
— durable forgings in your own equipment. 


This is a tangible, proved and immediate 
approach toward a business stabilizing cut in 
sales and production costs . . . /t’s today’s one 
sure bet. 

When you buy alloy or carbon shafting, 
rings, back-up roll sleeves, shear knives, die 
blocks, or alloy steel in ingot or billet remember 
that Heppenstall makes the finest obtainable. 
On a dollar per service-period basis Heppenstall 

Makers of Heppenstall Automatic Safe-T-Tongs Forgings nent be depen ar den ho chee et ail 
cost. Write for quotations. Heppenstall Com- 
pany, Department TP, Pittsburgh, Pa. 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 


Youngstown Sheet and Tube Company, East Chicago, 
Indiana, died on October 9th. 


Mr. Adams was graduated in electrical engineering 
from Purdue in 1914 and worked in the electrical de- 
partment of Illinois Steel Company at Gary until 1928. 
At that time he joined Youngstown Sheet and Tube 
Company as assistant district engineer and in 1935 
was appointed electrical superintendent. 


Mr. Adams was active in the affairs of the Associa- 
tion of Iron and Steel Engineers, having served as 


chairman of the Chicago District Section and as a 
national director. 


Cecil F. Herington, who for many years was in 
charge of the Amsler-Morton Company’s activities in 
connection with pulverized coal, died in Toledo, Ohio, 
on September 30th. Mr. Herington was a pioneer in 
the field of pulverized coal and wrote the first book on 
the subject, published in this country early in the 
century. He was responsible for many improvements in 
the preparation, handling, and burning of this fuel. 





I. S. E. DISTRICT SECTION MEETINGS 


A. 


BIRMINGHAM - November 20th 


“Steel Conditioning and Foundry Practices with the Oxy-Acetylene Process,’’ by George 
E. Bellew, Air Reduction Sales Company, New York, New York. 


BUFFALO - November 14th 


‘“‘Coke Oven and Blast Furnace Operation,” by J. B. Hill, Superintendent of Blast Furnaces, 
Bethlehem Steel Company, Lackawanna, New York. 


“Production of Light Weight Blast Furnace Slag,’’ by H. O. Wicks, Jr., Assistant Plant 
Engineer, Hanna Furnace Corporation, Buffalo, New York. 


CHICAGO - November 7th 


‘‘Control Problems,’’ by P. B. Harwood, Manager of Engineering, Cutler-Hammer, Inc., 
Milwaukee, Wisconsin. 


DETROIT - November 14th 


‘‘Fuel Conservation in the Detroit District’? — A round table discussion. 


PHILADELPHIA - November 4th 


‘Relay Protection in Steel Plants,”’ by C. L. Eichenberg, Experimental Engineer, Bethlehem 
Steel Company, Bethlehem, Pennsylvania. 


‘Some Developments in Transformer Design,’’ by W. W. Satterlee, Division Engineer, 
Westinghouse Electric and Manufacturing Company, Sharon, Pennsylvania. 


PITTSBURGH - November 13th 


“The 45 in. Universal Slabbing Mill at Homestead,” by A. G. Ericson, Chief Engineer, 
Carnegie-IIlinois Steel Corporation, Homestead, Pennsylvania. 
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PLAN YOUR PLANT DRIVE NOW! 


Good organization will be needed to sell the 6th. The task of raising the huge sum required will be 
the most difficult ever asked of Industry. As each new military success brings us closer to Victory, the 
public naturally will feel that the urgency of war financing is lessened—whereas it isn’t. So organize 
now to prevent a letdown on the home-front from causing a letdown on the fighting front. Build your 
plant's payroll campaign around this fighting 8-Point Plan. You don’t have to wait for the official Drive 
to start—swing into action NOW! 


BOND COMMITTEE—Appoint a 6th War Loan Bond (b) Pre-drive letter to employees from management and 
Committee from labor, management and each represent- () a progress boards. 


ative group of the firm. (d) Meeting schedules, etc. 


2, TEAM CAPTAINS—Select a team captain, for each 6 CARD FOR EACH WORKER— Dignify each personal 
10 workers, from men and women on the payroll—but approach with a pledge, order, or authorization card 
not in a supervisory capacity. Returned veterans make made out in the name of each worker. Provide for a 
most effective captains. cash purchase or installment pledge. Instruct each cap- 

tain to put a pencil notation on the card to indicate the 

3 QUOTA—Set a quota for each department and each subscription he expects to solicit from each worker. 


employee. 
, RESOLICITATION—People don’t mind being asked 
MEETING OF - Z B- 
4 ties of the el tesor <p ihee ete gew to buy more than once. Resolicit each employee toward 
Instruct them in sales procedure. Have them carefully the end of the drive in a fast a Call 
study the Treasury Booklet Gettin the Order upon your State Payroll Chairman; he's ready with a 
. g . fully detailed plan—NOW! 
ASSIGNMENTS — Assign responsibilities for: , 
S (a) Music, speeches and announcements of the opening 8 ADVERTISE THE DRIVE—Use all possible space in 


the regular media you employ to tell the War Bond story, 


rally. 


The Treasury Department acknowledges with appreciation the publication of this message by 


Inon and Steel Engineer 


This is an official U. S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 


88 IRON AND STEEL ENGINEER, OCTOBER, 1944 








%, 1944 














FURNACE TRANSFORMER 





Pacrs 


oe The transformer that supplies power to an electric 
furnace is an extremely complicated unit. The rules 
governing ordinary designs and construction of Power 
Transformers do not apply to Furnace Transformers. 
Many special conditions such as overloads, short circuit 
stresses, distribution of currents and reduction of eddy 
losses must be met by engineering skill and highly 
perfected workmanship. 
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Pennsylvania Transformer Company has acquired a noted 
reputation in the Furnace Transformer field. For over thirty 
years its engineers have closely followed the development of 
electric furnaces. They fully understand the problems of Electric 
Furnaces and their relation to Furnace Transformers. 


Peonnsylania jm 


TRANSFORMER COMPANY se 


PITTSBURGH, PENNSYLVANIA 
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OVERLOADS & SHORT 
s CIRCUIT STRESSES 


Electric Furnace operation 
inherently subjects Furnace 
Transformers to frequent short 
circuits and heavy overloads. 
The effect of this on the 
transformer is complicated by 
the wide range of voltages which 
necessitates cutting out large 
portions of the primary windings. 
The effects of both the radial 
and axial short circuit forces are 
greatly reduced in Pennsylvania 
Furnace Transformers by the 
use of Circular Coils and an 
ingenious winding arrangement. 


2 BALANCING 
= OF STRESSES 


Pennsylvania coils are balanced 
to reduce the radial and axial 
short circuit stresses to a 
minimum. 1. The circular shape 
protects the coils against 
deformation due to radial short 
circuit forces. 2. The total axial 
short circuit force is calculated 
for each design and the coils are 
subjected to an equivalent 
pressure in a three hundred ton 
hydraulic press. The ability of 
the coils to maintain their shape, 
under the prescribed pressure, 
guarantees that the transformer 
will safely withstand short 
circuits. 


3 DISTRIBUTION 
= OF CURRENTS 


Due to the heavy secondary 
currents, the winding must be 
subdivided into numerous 
parallel sections. A skillful 
arrangement of the windings 
insures that each section carries 
an equal share of the current. 

Careful transposition of the 
individual conductors of each 
section in the windings reduces 
the copper eddy losses to a 
minimum. This results in 
improved efficiency, more 
uniform copper temperature 
and prevention of hot spots. 


Send your furnace transformer 
inquiries to Pennsylvania 
Furnace Transformer Experts. 





Carbonization of the lubricating 
and cutting oils that seep into the 
interstices of commutator segments 
is largely responsible for the burn- 
outs that occur under overload oper- 
ation, particularly on jnon-interpole 
machines. The inductance voltage 
between bars during commutation 
may be high enough to cause arc- 
ing after the bars have passed under 
the brushes and any lubricating oil 
that has deposited on the mica seg- 
ments may be carbonized to the ex- 
tent that actual current flow is per- 
mitted from bar to bar. 


Thoroughly cleaning the commu- 
tator prior to an application of 
one of DOLPH'’S oilproof enamels 
on the exposed end of the com- 
mutator will help to prevent these 
shorts. 


On certain types of commutators 
that have been in service for some 
time, shrinkage of the mica seg- 
ments occurs. This is largely due 
to the fact that mica segments. are 
built up with mica laminations and 
these laminations are cemented to- 
gether with a binder. Aging of the 
binder may result in a slight change 
in mica dimensions thus opening 
ae pons cracks which encourage 
oil seepage and absorption. 


An application of one of DOLPH’S 
oilproof enamels will prevent oil 
seepage. However, it is suggested 
that commutator ends be thor- 
oughly cleaned before attempting 
to apply the enamel. 


FOR EXTRA PROTECTION 


USE DOLPH’S OILPROOF 
ENAMELS 


Synthite No. 10 Red Insulator - Dolflex No. 3 Red Enamel 


Synthite No. 157 Red Insulator - No. 81 Red Oilproof Enamel 


Further information regarding the use of Oilproof 
Enamels will gladly be supplied upon request. 


)) JOHN C. DOLPH COMPANY 
VW) Insulating Varnish Specialists 


166A EMMETT ST. | 
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Bristol's PYROMASTER 


A Self-balancing Potentiometer for 
Recording, Indicating and Controlling 
Industrial Processes 





Pet Paw een 





Pyromaster Pyrometer Electric-Type Controller, 
door open and panel swung out 


ALL PARTS ACCESSIBLE: All parts 
of the Pyromaster are accessible even 
when the instrument is in full opera- 
tion. The dial and recording mechan- 
isms are mounted on the front of a 
hinged reinforced steel panel, which 
can be swung out of the case as shown 


above. The slide wire and potentio- 
meter mechanism and, in the case of 
controllers, the control mechanism are 
mounted on the back of the panel. 
Each part or unit can be serviced in 
place or removed without disturbing 
any other part. 


Complete facts in Bulletin P1200. Address 123 Bristol Road 





| BRISTOL 
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Bristol’s PYROMASTER Pyro- 
meters are available in the fol- 
lowing types of instruments for 
temperatures up to 3600° F. 


Electric-Type Controllers 
Air-Operated Controllers 
Single-Pen and Two-Pen 
Recorders 
Dial Indicators 
Time-Temperature Controllers 
Radiation Pyrometers 
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THE BRISTOL COMPANY, Waterbury 91, Connecticut 


The Bristol Co. of Canada, Lid. 


Toronto, Ontario. 


1944 


Bristol’s Instrument Co., Ltd. 
London, N. W. 10, England 
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AND SAVE MACHINING, 
LUBRICANT AND POWER 


You’re doing right by your roll necks when you 
lubricate them with Dixon’s Roll Neck Graphited 
Grease. It’s made expressly to lengthen the life of 
necks and brasses by preventing premature wear 
and scoring. You favor your costs, too, with Dixon’s 
because it saves lubricant, maintenance labor and 
machining time. Cuts power bills by keeping necks 
free-running. Especially valuable for mills with 
plain bearings. Write de- 
partment RN-50 for proof. 















Write for Directory 
(shown at the left), which 
lists and illustrates 24 
LOOSE LEAF Pages of mis- 
cellaneous graphite prod- 
ucts, many of which are 
widely used in the metal 
industries. 


























y= 
JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, N. J. 


Canada: Canadian Asbestos Company « Montreal « Vancouver « Toronto « Winnipeg 
Graphite Seal * Graphited Oils « Cup and Pressure Gun Grease « SlipStik 
Gear Lubricants ¢ Waterproof Graphited Grease + Avuto-Marine Grease 
Industrial Oven Lubricant «+ Lathe Center Graphite Lubricant 
Graph-Air Guns *« Welding Rods + Belt Dressing (Contains no Graphite) 





























| The DeLaval-iIMO pump for fuel oil 


| gil without pulsation, like a piston 
\ moving steadily forward. There are’ 





ped ABOUT 


There is a Matthews Marking Device for 
every industrial marking need! Let us rec- 
ommend the proper tools to mark your 
products most efficiently and most eco- 
nomically. 


















Check items you are interested in: 

(0 STEEL STAMPS AND DIES 

(CO MARKING MACHINES 

(C0 INTERCHANGEABLE TYPEHOLDERS 
(0 STENCIL MASKS 

(0 METAL CHECKS—BADGES 

(0 NAME AND IDENTIFICATION PLATES 


FOR COMPLETE 
DATA 
Check This Ad 
Attach To Your 

Letterhead 























3982 Forbes Street Pittsburgh 13 Pa 


and “lube’ oil services is distinguished 
by compactness and simplicity. There 
are only three working parts, which 
are in complete hydraulic and rota- 
tional balance and which propel the 


\ no valves, no gears, no cams and 

\, © reciprocating parts. The one 

\. packing is under suction pres- 

sure only and is easily ac- 

cessible. Any quantity of 

oil is delivered against 
any pressure. 








Ask for Publication 1-111 


4MO pump DIVISION | 


of the De 





Laval Steam Turbine Trenton, N 


Company 
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WILL NOT SPALL! WILL NOT MUSHROOM! 


LETTERS and 
FIGURES 


Cunningham Safety Heavy 
Bevel Letters and Figures are 
adaptable to practically any 
metal marking includin 
armor plate and other ial 
materials. 





Built for hard, continuous use 
and long life. Available in any 
character from 


1/32” up. 





="1JNNINGHAM Co. 





Immediate ne SJ SAFETY STEEL STAMPS 


Delivery! 115 E. Carson St., Pittsburgh, Pa. 
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Sebi Steel 


6% Laid 


properly tempered 
and ground to 
suif your most 


Shear Blades j; 
and 
Circular Slifters j} 


in 
Malticut 


Shock Standard 
Resisting Alloy 
Hot 
Work 


Super Laid 
Alloy High Speed 


The Wapakoneta Machine Company 
Incorporated 1891 
Wapakoneta, Ohio 
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AMERICA— 


Source of World Supply 


UST imagine the 
scene of European 
devastation before 
forming a fixed view- 
point on the future 
of the steel industry. 
Whole cities — hundreds 
of them —leveled; and 
bridges, railroads, wharves, 
public buildings, steam- 
ships — all wrecked, obso- 
lete or worn out by war 
strain to thé point of need- 
ing vast repairs. 

Of such will Europe be 
with the arrival of peace 
—not simply spots but 
nearly all of France, Ger- 
many, Italy, Japan and 
western Russia, and much 
of England. 

Steel will be needed as 
the great rebuilder — and 
we have the steel. 

Excess producing facili- 
ties should not be em- 
barrassing as, for the first 
time, much of the world 
has been laid waste at one 
time, and steel should 
thus enjoy a seller’s 
market. 

With NATIONAL 
ROLLS, we have kept 
abreast of the best metal- 
lurgical thought and ad- 
vances in roll-making 
method, and like other 
makers of good rolls, await 
post-war demand with 
confidence. 


NATIONAL ROLL * 


& FOUNDRYCOMPANY »% 





AVONMORE, PA. > 


OHIO 


Maximum Lift 
MAGNETS 











A standard 65” Ohio Magnet 
Lifting $200 Ibs. of Pig Iron 


Standard round general pur: 
pose Ohio magnets are built in 
sizes from 12” to 65” in diam: 
eter. 

Average lifting capacity for 
pig iron or scrap ranges from 
200 Ibs. to 6200 Ibs. 

Depending upon the amount 
of material to be handled, the 
largest suitable magnet will do 
it most economically. 

Labor cost per lift is the same 
whether the lift be 200 Ibs. or 
6200 Ibs. 


THE OHIO ELECTRIC 
MFG. COMPANY 


$907 Maurice Ave. Cleveland 4, Ohio 
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There is more to efficient brush 
operation than the mere collecting 
of current. The grade chosen must 
have the lowest contact drop, fric- 
tional loss and resistance consistent 
with good commutation. 


Selection from the all-inclusive 
Morganite line of electro-graphitic, 
graphite, carbon and metal-graph- 
ite brushes, plus grades especially 
developed for difficult machines, is 
your assurance of maximum effi- 


ciency. 


MORGANITE engineers are avail- 
able for collaboration. Literature, 
pertaining to MORGANITE Brushes 
or Carbon Specialty facilities, will 
be sent promptly on request. Write 


to Morganite Brush Company, Inc., 
Long Island City, New York. 


TRACE 0 D1 MARK 


MORGANITE 
BRUSHES 
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Most Short Circuits 
In Motors 
Can Be Prevented 


Nine out of ten are due to oil 
escaping from bearings and soak- 
ing windings. The result is a 


short circuit and ‘“‘burn-out.”’ 


NON-FLUID OIL stops this 
trouble. It does not leak or creep, 
nor is it thrown out of bearings 
by vibration. Motors are kept 
running steadily, with cool bear- 
ings and clean frames. Money 
is saved on lubricant and appli- 
cation cost, because NON-FLUID 
OIL lasts longer and needs less 


frequent renewal. 


Used successfully in leading 
iron and steel mills. Send for 


instructive bulletins. 


New York & New Jersey Lubricant Co. 


‘Main Office: 292 Madison Ave., New York 17, N.Y. 







WAREHOUSES: 
Chicago, III. Atlanta, Ga. 
St. Louis, Mo. Detroit, Mich. 
Providence, R. !. Charlotte, N. C. Greenville, S. C. 
TRADE MARK REGISTERED 





Modern Steel Mill Lubricant 


Better lubrication af Less Cost per Month 
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“Continuous Balance” + PLUS Ainr-e-Line Control 
MARKS A NEW ERA IN THE TREATMENT OF METALS 


66 ONTINUOUS BALANCE” is a new principle in pyrometry. It makes the 
Brown ElectroniK Potentiometer an outstanding advance in instrumentation 
—probably the greatest step forward in several decades. 

In this advanced potentiometer controller, the “Continuous Balance” unit takes 
the place of the galvanometer used in conventional mechanical-type potentiom- 
eters employing a periodic or cyclic mechanism. 

The Brown ElectroniK Potentiometer Air-Operated Controller provides the ideal 

LOOK AHEAD synchronization of measurement and control for temperature processes. What 
INSTRUMENTATION “Continuous Balance” does for measurement—"Air-o-Line Control’ does for fuel 
modulation, being capable of infinite fineness in full valve adjustment. It is the 
only potentiometer-type controller in which the air-controlled flapper mechanism 
is continuously positioned in response to temperature changes. 

Used with conventional wiring and thermocouple installations, Brown ElectroniK 
Potentiometers are rapidly outmoding all other forms of temperature controllers 
in heat-treating processes. 

Thousands of operating hours have proved the Brown ElectroniK Potentiom- 
eter’s superior performance—sensitivity—and ruggedness. Its electronic ‘’Con- 
tinuous Balance” principle makes it possible to take full advantage of 
thermocouple responsiveness, which means precise control with uniformity 
hitherto impossible. 

Write for Catalog 15-4, THE BROWN INSTRUMENT COMPANY, a division of 
Minneapolis-Honeywell Regulator Company, 4503 Wayne Avenue, Philadelphia 
44, Pa. Offices in all principal cities. 119 Peter Street, Toronto, Canada—Wads- 
worth Road, Perivale, Middlesex, England—Nybrokajen 7, Stockholm, Sweden. 


Balance Must Be Continusus 
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NORMA-HOFFMANN 


TO WIN THE WAR « 










The life of a motor is no longer than the life of its bearings. Bearing failure 
means motor failure and shutdowns. And the bearings may fail for any or all of 


























the following reasons:—(a) poor design and construction; (b) neglected lubrica- (3 
tion; (c) use of lubricant of poor quality; (d) dust and dirt in the bearings. Si 

MOTOR MANUFACTURERS WHO HAVE ADOPTED NORMA-HOFFMANN T 
“CARTRIDGE” BALL BEARINGS ARE PROVIDING THEIR CUSTOMERS IN- G 
BUILT MOTOR LIFE INSURANCE--IN EFFECT, A GUARANTEE OF LONGER, , 


MORE TROUBLE-FREE, LOWER-COST MOTOR PERFORMANCE—because :— di 

A. The ‘“‘CARTRIDGE” BEARING is a NORMA-HOFFMANN PRECISION 
product, designed EXPRESSLY to meet electric motor requirements. 

B. With its double-row width, the ‘‘CARTRIDGE’’ BEARING provides 
WITHIN ITSELF a supply of lubricant at least twice that of any other single-row 
ball bearing. ( ¢ 

C. The “CARTRIDGE” BALL BEARING is loaded at the factory with 
NORMA “STABILITY-TESTED’’ GREASE—a high-duty lubricant which has 
exceptional life and a wide temperature range, and moreover is chemically stable 
and water-repellent. 

D. The highly efficient, wearless metal seals of the “‘CARTRIDGE”’ BEAR- ( § 
ING, so effective in KEEPING LUBRICANT IN the bearing, are equally effective 
in KEEPING DUST AND DIRT OUT. And they are removable and replaceable, 
making bearing inspection easy. 

These, and other, distinctive features explain why so many motor manu- 
facturers, seeking to assure their customers MAXIMUM MOTOR LIFE, have 
adopted NORMA-HOFFMANN “CARTRIDGE” BALL BEARINGS for their latest 
and most efficient motor models. 








Ask for motors carrying the ‘‘life insurance’’ that 
NORMA-HOFFMANN ‘‘CARTRIDGE'’ BEARINGS pro- 
vide. They will be a sound and lasting investment, 
returning good dividends in lower costs, longer 
life, and freedom from shutdowns. 












BEARINGS CORP'N, STAMFORD, CONN. FOUNDED 1911 














WORK « FIGHT + BUY WAR BONDS 
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IN I-T-E STEEL-CLAD SWITCHGEAR 


eatures identified in this cutaway view show 
-T-E design working in the interest of the 
witchgear purchaser. They are typical of the 
-T-E approach to the making of switchgear; 


hey promote safety, convenience and long 


ife—and reduce maintenance. Other arrange- 
ents that would ‘‘work’’ might be devised 
but they would not be ‘‘I-T-E’’ unless they 


(1)tance AIR CIRCUIT BREAKER—To 

save handling time, drawout type 

breakers rated 2000 amperes and 
above are mounted in trucks. 


(2)pnmany DISCONNECTING DEVICES— 
Safe inspection, away from live 
parts, is provided by mounting the 
self-aligning fingers on the truck. 
Silver surfaces prevent overheating. 


(3)seconoany DISCONNECTING DEVICES— 

For control and other small wiring. 

Silver-surfaced contacts are closed at 
Test Position. 


(4 ecrme OPERATING MECHANISM—De- 
pendable operation and low current 
demand are attained with this trip- 
free, solenoid mechanism. 


(5)suver-sunracen BUSES—Silver gives 
lasting immunity from overheating 
at the joints. 


(6 rowrno. WIRING CONDUIT—Connects 
t 


© covered terminal box. 


(7 protection SHEET—Covers live con- 
tacts when truck is withdrawn from 
housing. 


(8) DISCONNECTING-DEVICE BASE. 
Oo™ SCREEN. 


(10)Pestrion-inoicaTor HOUSING — Also 
encloses trip and reversing linkage 
handle, and socket for drawout lever. 


(())mnceo INSTRUMENT PANEL—Provides 
ample space for instruments, 
meters, transfer switches and test 


blocks. 


HINGED DOOR—Gives free access to 

circuit breaker and operating mech- 
anism forinspection and testing. Door 
may be opened without taking breaker 
out of service. 





also protected the user's investment. 

For more details on the features of I-T-E draw- 
out switchgear, send for Bulletin 4207—‘‘Mul- 
tumiteSwitchgear Assemblies, Drawout Type.”’ 
Your request for a copy may be forwarded to 
the I-T-E representative nearest you or di- 
rectly to I-T-E Circuit Breaker Company, 19th 
and Hamilton Streets, Philadelphia 30, Pa. 














Representatives in Principal Cities 
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is good for MILLIONS of operations 


i 


xy BREAK CONTACTOR? 


@ 


Daily demonstrating 
their remarkable stamina 
in severe repetitive service 


HESE new contactors meet the 

most severe requirements of high- 
voltage motor-control service. Their 
design gives them a mechanical life 
of millions of operations. Contact- 
tip life of many times the life of 
comparable oil-immersed tips makes 
these air-break contactors the logical 
answer for any severe duty—in steel 
mills, rubber mills, etc. The current- 
limiting fuses, Type EJ-2, are an 
especially important feature. They 
operate in a split cycle. When a short 
occurs, they cut off the rise in current 
in less than a quarter cycle, and clear 
it in less than a half cycle—long 
before the short has had time to 
harm the contactor or motor. 


Here are 3 other important advantages 
1. Personnel protection—Totally 
metal-enclosed, Limitamp controls 
give protection to operating per- 
sonnel. 


Buy all the BONDS you 


2. Overload protection—Isother- 
mic overload relays, calibrated 
accurately against actual motor 
characteristics, protect the motor 
from overheating due to sustained 
overloads or single-phasing. 


3. Undervoltage protection—All 
Limitamp controllers can be fur- 
nished with instantaneous or time- 
delay undervoltage protection. 


YOU’LL WANT TO KNOW all 
about this motor control. How 
separate compartments for the 
high- and low-voltage circuits pro- 


tect the operator. How a group of § 


these starters can be fitted to- 
gether to give you a neat, compact 
control panel. Our local sales 
engineers will be glad to help you 
select a control to fit your appli- 
cation. General Electric Company, 
Schenectady 5, N. Y. 
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